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Prepare tor the Annual Meeting! 


The Detroit Meeting of The American Society of Mechanical Engineers had 
the largest attendance of members and guests of any Spring Meeting which the 
Society has held. The active interest shown in the work of the engineer, in his 
profession and public relations, and in the possibilities for the development of the 
A.S.M.E. and the expansion of its publications, exceeded by far that of any other 
convention of the Society. The discussion on Aims and Organization extended 
over a period of three days and the interest in the technical sessions was fully 
sustained up to the closing hour of the last day. 


The Committee on Meetings and Program is now directing its attention to 
the arrangements for the Annual Meeting to be held in New York during the 
first week in December. It is believed that like the Detroit meeting just held, 
in its relation to previous Spring Meetings, the coming Annual Meeting will 
exceed in interest and value all previous Annual Meetings. 


The Committee on Meetings and Program desires the cooperation of the 
membership in its efforts to make this a record meeting of the Society. Sug- 
gestions are desired for papers, subjects for discussion, and of authors who might 
contribute. 


The engineers of the country are awake to their opportunities. They are 
not only considering “engineering problems” in the older sense, but also “ prob- 
lems for engineers.’ Suggestions, therefore, which are broad in scope and varied 
in kind will be welcome. 


Above all, those who contemplate preparing papers are requested tofadvise 
the Secretary at once and are urged to complete their manuscripts not later than 
October first. The early delivery of papers will greatly facilitate the work of 
preparation for the meeting and will avoid disappointment on the part of authors 
through having papers held over because of lack of room on the program. 























Spring Meeting of the A. S. M. E. 


This Meeting, Held at Detroit, June 16-19, Was Featured by a Large Attendance, Extended Discussion 
on Aims and Organization, and Sessions on Research, Industrial Relations and Pulverized 
Fuel. Many Entertainment Features 


ERE it not that the phrase is devoid of any idea of “the most-talked-of American city.” It wi obvious ‘ that 
superlatives, the expression “a well-balanced meeting” the members of the Society desired to visit, and to that all 
would correctly characterize the Detroit meeting of The left immeasurably pleased with the opportunities afforded them 
American Society of Mechanical Engineers, held June 16 to 19 for pleasure or profit is but to summarize the sentiments freely 
The meeting was remarkably well balanced, both in respeet to expressed by those in attendances 
variety of subjects discussed and in the relation which these fea 
tures bore to the entertainment provided by Detroit's hospitable FEATURES OF THE MEETING 
citizens. It was, however, also a meeting of big things and peak 
loads. Whenever a high point was registered in one direction, The dominating feature of the meeting was the discussion of 
it was immediately followed by an event of corresponding magni the Report of the Aims and Organization Committee summarized 


‘ 


tude in some other direction, and so throughout the four days of n this number. This began on Monday afternoon and continued 
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le meeting there was a rapid succession of occurrences of the 


on Tuesday and W ednesday. It was a new thing in the annals 
rreatest interest. 


of an engineering society to have so many members eager to dis 
cuss the professional work and opportunities of the Society itself 
and for its members in general in relation to their profession and 
ind many more the next morning for the Business Meeting which the public at large. 
vas held on Monday afternoon. Somewhere in the impelling 
oree there was a “ hot spot ” (this does not refer to the weather, one of these. the opening session, being on the subject of Research 
although it might properly do so), which kept up a rapid aceel- and lasting all day. 
eration of events and produced smooth running throughout the of engineers in conditions resulting from the war and an appre 
vhole period. Every indieation pointed to this as being located ciation by them of the need for research work in the development 
n the vieinity of the City Hall. of American industries. A session on Industrial Relations, in 
The total registration was 1180, the largest of any Spting which the human side of industrial management was developed, 
Meeting, of which 638 were members and 542 were guests. In evoked so much enthusiasm that a resolution was passed at its 
(895, when the Society first met in Detroit, the registration was conelusion calling for a continuance of the discussion at the 
132; and again in 1908, 265. This is indicative both of the growth Annual Meeting. On Thursday morning, at the conclusion of the 
the Society and the interest of its membership, and of the meeting, one of the largest audiences gathered for a discussion 
growth and popularity of Detroit itself, which one of the soldiers on pulverized fuel, although several important excursions, which 
returning from France has said he found, when in Europe, to be also were largely attended, were scheduled at the same hour. 
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The meeting started on high gear, full speed, on the very first 
lay, over 250 arrivals having been regisiered on Sunday night 


Three of the professional sessions also drew large audiences, 


This again shows the awakening interest 
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BUSINESS MEETING 


Unlike previous years, the business meeting was held on the 
opening day, occurring this year on Monday afternoon. 
Mortimer EK. 


Pres. 
Cooley presided, and, after expressing his pleasure 
at the choice ot Detroit as a meeting place, called for the report 
of the tellers of election. This report, which was presented by 
Secretary Calvin W. Rice, embodied the following amendment 
to the constitution: 

C48 There shall be a Nominating Committee, whose duty shall 
be to seleet candidates for the elective offices to be filled at each 
election. This Committee shall be elected annually by the voting 
membership of the Society. Other Nominating Committees hav- 
ing the same powers may be constituted by the voting membership. 
The number of members, the selection, organization and procedure 
of all Nominating Committees shall be as the By-Laws shall pro- 
vide. 

This amendment had already been voted upon by the member- 
ship, and the chairman aecordingly declared it to be a law of 
the Society. 

The report of the Boiler Code Committee was next presented 
by John A. Stevens, Chairman. This report, which was presented 
by title only, is a prelimimary one covering the rules for the con- 
struction of boilers of locomotives which are not subject to Fed- 
eral inspection and control. It is intended to form Seetion III 
of Part I of the present well-known Boiler Code, and was accepted 
without any discussion. 

Progress reports were then presented by the Sub-Committee 
on Bearing Metals, and the Sub-Committee on Lubrication. These 
were also presented by title only, as they were available in printed 
form and had been accepted by the Council. C. H. Bierbaum 
is chairman of the Sub-Committee on Bearing Metals and Albert 
Kingsbury chairman of the Sub-Committee on Lubrication. 

The meeting next proceeded with what the chairman character- 
ized as “ perhaps the most important business this Society has 
had for consideration in many years.” This was the report ot 
the Committee on Aims and Organization, of 
Marburg is chairman. 


which Louis C, 


Before presenting his report, Mr. Marburg called attention to 
the fact that a joint committee of the four national engineering 
societies on Aims and Organization had been created, and that a 
meeting of this committee was to be held in New York on July 2. 
“ The codperation among the various committees of development is 
said Mr. Marburg. “ We are in continual contact, 
and it is remarkable how closely the lines of thinking in the differ- 
ent development committees agree.” 


very close,’ 


ApprESs BY Frazer S. KeitH, SECRETARY OF THE ENGINEERING 
INSTITUTE OF CANADA 


Preceding the diseussion of the report of the Aims and Or- 
ganization Committee, the Society had the pleasure of listening 
to Frazer S. Keith, who together with Mr. John A. Brown and 
Mr. Riddell were delegated by the Engineering Institute of Can- 
ada to attend the convention. Mr. Keith first conveyed the per 
sonal regrets of Sir Alexander Bertram and Mr. H. H. Bond, 
two prominent mechanical engineers of Canada and members 
of the Canadian Institute, at their inability to accept an invitation 
to be present, and then spoke of the work of the professional 
engineering society. 

Mr. Keith voiced his belief in the adoption of activities whereby 
there will be aroused a fervent sense of loyalty on the part of 
every man who is a member of the profession. “ Loyalty,” he 
said, “combined with enthusiasm, is a prime necessity to any 
cause, and before the engineering profession can become a power- 
ful national organization, its members must be intensely loyal to 
the profession itself. To the average engineer the national society 
of which he is a member embodies all that the profession repre- 
sents to him. Whatever may be the aims and objects of that 
society, such constitute the engineering profession. If their 
aims be narrow, likewise will their viewpoint be circumscribed. 
Now, to create that loyalty there seems to be one sure method, that 
is, the loyalty combined with an intense professional spirit, which 
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we must all admit, is required, and to accomplish that the promo- 
tion of the personal welfare of the members to a greater extent 
than has been customary in the past, seems to be necessary. When 
mention is made of one of these methods, that is, assisting to 
raise the salaries of the rank and file of the engineering profes- 
sion, by means of adopting a schedule, we immediately hear the 
ery “ Trade Unionism,” but it is nothing of the sort. 

In Canada we have broadened our vision. We have become 
cognizant of the fact and have taken it on ourselves to recognize 
that we have a definite responsibility to the individual member 
in assisting him in his material welfare, and this, combined with 
the fact that one of our objects is to enhance the usefulness of the 
profession to the public, is arousing a professional conscious- 
ness and a sense of loyalty greater than ever existed before. It 
is believed that in direct proportion to the attention which we 
have given to the material welfare of the members and the en- 
deavor to make the profession useful to the publie has loyalty 
to, and interest in, the profession increased. And, further, as the 
interest in the profession has increased, so has the influence 
of the profession developed. 

There is another subject which is quite prominent in all en- 
gineering bodies. I refer to the question of capital and labor. 
This is the greatest problem confronting this continent today. 
Capital eannot solve this problem, and labor cannot solve it, be- 
cause each is biased. The lawyer cannot solve this problem be- 
cause his mind is not sufficiently instructed; and the politician 
cannot solve it because he lacks prospective. 
we look for the solution? 


To whom, then, must 
The mind that can design and con- 
struct and place in operation a Panama Canal, a battleship, a 
big bridge, a power plant, or a modern industrial organization; 
the mind that goes back to first principles in the solution of any 
problem—this, gentlemen, is the mind that must be brought to 
bear upon this important problem, and I believe that here lies one 
of the greatest opportunities which the engineering profession 
has ever had presented to it. 


RESEARCH SESSION 


A session in which deep interest was exhibited due to a realiza- 
tion of the pressing need for advancing the work with which it 
dealt, was that planned for the morning of Tuesday, June 17, by 
the Research Committee of the Society, but to which it was found 
necessary to devote the entire day. 
dealing with 


Four papers and an address 


various phases of the subject were presented: 
namely, The Present Condition of Research in the United States, 
by Arthur M. Greene, Jr., Chairman of th 
and who also presided; The 


Industrial 


Research Committee 
Organization and Conduct of an 
Laboratory, by A. D. Little and H. E 
Cambridge, Mass.; Organization and Conduct of a 
Laboratory, by Dr. C. K. Mees, of the Eastman 
Rochester, N. Y.; Research Work on Malleable Iron, by Enrique 
Toueeda, of Troy, N. Y.; and an address by Dr. G. H. Clevenger, 
acting chairman of the National Research, Council, on its work 
in organizing the research activities of the country 


Howe, of 
Res arch 
Kodak Co., 


and especially 
on the work of its Engineering Division. 

In the discussion, which occupied the gvreatcr part of the after- 
noon, H. S. Coleman gave particulars of the 
work of the Mellon Institute of 
burgh, Dean John R. 


organization and 
Industrial Research at Pitts- 
Allen, director of the research laboratory 
of the Heating and Ventilating Engineers, outlined briefly its 
proposed activities, Dr. Z. A. Y. Jeffers dealt with the industrial 
research work of the Aluminum Castings Co., and Deans Richards, 
Jenjamin and Potter spoke regarding research work carried on 
at the various state engineering experiment stations. J. R. Bib- 
bins presented a resolution proposed by the Chicago Commit- 
tee which declared it to be the sense of the meeting that En- 
gineering Council be encouraged to undertake active support of 
a comprehensive plan and organization of scientific and industrial 
research, one feature of which calls for the passage of an act 
and the voting of an appropriation by the present Congress. This 
resolution, after extended discussion, was earried. 

The papers by Professor Greene and Mr. Touceda are pub- 


lished in this issue of MECHANICAL ENGINEERING. The others 
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will appear in the August issue, together with a more extended Ohio. Mr. Fox was unable to be present and his paper was read 


report of the discussion. by the Seeretary. 
J. M. Spitzglass, of Chicago, presented the final paper on An 
a a ee Kleetrie Device for Measuring the Flow of Fluids in VP pes, 
which called forth a considerable amount of discussion Phere 
On Tuesday afternoon there was a very full discussion ot has always been widespread interest in papers on the measure 
certain phases of labor problems which are confronting manutae ment of the flow of fluids, on which the Society has had numerous 
turers at the present time. The basic paper of the meeting was contributions, as evidence of which a member—a paper-mill en 
a report prepared by L. P. Alford gineer—drove 300 miles to attend 
on The Status of Industrial Rela- ° this meeting in order t ccur 
tions, which gave a historical sum the latest data on fluid flow which 


mary of the progressive stages i WHERE THEY CAME FROM might be applicable in paper-mill 





the development of industrial 1 The registration of 1,180 guests and members work 
gor Pega ars ; pi =A at the Detroit meeting of The American Society 
caimely 10! a — of Mechanical Engineers was the largest at any Gas Power Ses 

War, with emphasis on the new Spring Meeting in the history of the Society. 

aspects of the question whi The registrations at the meetings in Cincinnati The Gas Power Session was 

Se han = and Worcester, which were the largest previous : : e* ayn — . : with 
ee Meee eee meetings, were 863 and 986 respectively. The rol . Mag er, airman 

lowed the recent world war representative character of the Detroit meeting. of the Sub-Committee on Gas 


The meeting was opened by an 


Powel! pre qaing Phree Mipel 
: at which there were members or cuests present > | ! ps 
address by Arthur H. Young, 








. . . . ’ . el ‘esented, the first being on 
D he Ind 1 Rel from 29 states and the District of Columbia, - ' “~ - “4 5 
irector ot the Industria a . . . . . by. orton, of Philadelphia, 
I) fs m besides from Canada and Sweden, is shown by » Ws , a ue 
tions Vepartment of the Interna . . ; . rs n Crude-O) rs VS 
the following summary of the number in attend- My 9 rud 
tional Harvester Company ol : . . . Stean | l Si Mari Pras er 
' , or ance from the various states and countries. 
Chicago, in which he deseribed the whiel i! re mem ‘ the 
, Members Guests 
successtul experience ot his corn Al | 9 | author, was outlined Dy | Kh 
abama 2 
pany with a shop couneil whe reby California { Cardullo. 
thie emplovees participate im cer Connecticut . 14 > rhe second paper, A Suggested 
tain phases of the management Delaware 6 5 Formula tor Rating Kerosene 
with which they are most econ District of Columbia 1 | Engines, by D. L Arnold, of 
cerned Mr Young's strong per Ceorgia 2 l Chicago, was presented bw tithe 
- » - 
sonality and appealing presenta Illinois 0) 22 only. but it nevertheless furnished 
tion deeply impressed the large Indiana 15 16 = tank Gee enineitiaiiin Mienlnns 
j 2 ‘ ] ] . lowa ° l ’ 
audience, and the address opened K , Some took exception to Mr 
. : ansas ‘ . , 
the way for a strong discussion by porres > Arnold’s suggestion, but others 
0 siana . - 
a veral men be rs who wrAVve ¢ xee] Maine | " were of the opinion that sooner or 
lent talks on the topics in which Maryland F 7 1 later a formula must be adopted 
they were particularly interested. Massachusetts ; ; 8 17 which will be intelligible to the 
The first discussion was by Dr. Michigan . tae 184 252 average man who is unfamiliar 
Otto P. Geier, Director of the Minnesota . soees > with machinery and mechanics. 
Service Department of the Cin- Missouri sieataler tion 17 The third and last paper of the 
einnati Milling Machine Company, sn oo es ‘ai 119 oe session, Standards of Carburetor 
ew or e° ee ° ~~ ° 
who gave a very acceptable ad- Performance, was presented by its 
, =o North Dakota idkuestuaes l aie 7 . a 
dress at the Spring Meeting at Ohio ee 83 82 author, Prof. O. C. Berry, of 
Cmeinnati two years ago on the ND icviensestedeaeneenen l os Purdue University. The diseus 
work of the physician among the Oregon .... os ici ee l = sion which followed was concerned 
employees of a company. Pennsylvania Santee 5 25 chiefly with methods of testing 
The full report of the Industrial Rhode Island 9 ° and actual operating conditions 
> . ‘ . . : a ) 
Relations Session is given in this Texas ... eeeeceee I ~ Abstracts of these papers will ap 
number of MECHANICAI EN- Utah 2.2... 6c eee ee cee eee eens L L pear later in MECHANICAL EN- 
™ —— ee ret ee ) ) . 
: VEERING. ie GINEERING, together with a fuller 
Virginia . ‘eneen@nwade ] = ei] 
. . - ~ ’ , SCllssS ) ~ 
Wisconsin ... area 1 ) report of the discussion 
;, Canada 8 14 
SECTIONS SESSION < , 3 
weden eee . . ee ee ‘ 
. , . FUEL SESSION 
In ACCOrTaance with the policy No Address Given... ....eeee- r 13 
the Meetings and Program 638 542 The Fuel Mession, which was 
. St »42 one 
mmittee to seeure papers held on Thursday morning, was 


aracteristic of the engineering 


practically devoted to a considera 
irk done in the part of the eoun- 


tion of pulverized coal as a fuel, 

where the meeting is held, a Sections Session was arranged as two of the three papers presented dealt with that subject 
x Wednesday morning with papers contributed by the Society’s John A. Stevens, a Vice-President of the Society, presided at the 
ctions of the Mid-West meeting. The first paper, Pulverized Coal as a Fuel, was con 
- D. Robert Yarnall, Chairman of the Sections Committee, tributed by N. C. Harrison, of Atlanta, Ga. and the 


second, 
: esided, and the first paper was J. H. Walker, of Detroit, Pulverized Coal for Stationary Boilers, by F. A. Scheffler and 
: Central-Station Heating in Detroit. This was followed by a  H. G. Barnhurst, both of the Fuller Engineering Company of 
per on The Production of Liberty Motor Parts at the Ford Allentown, Pa. Mr. Harrison had made an investigation of the 
| ish ant, by W. F. Verner, also of Detroit. Mr. Verner’s paper was pulverized-fuel problem in different parts of the country for his 
t Se istrated with lantern slides, and these clearly showed the company, the Atlantic Steel Company, and his paper constituted 
. Es ethod of manufacturing Liberty motor cylinders and eonnecting- his report to his company. 
: - d bearings. The latter paper was accompanied by a series of lantern slides 
3 aed The third paper on the program was Fire Engines and the showing the different-sized meshes used to sereen the fuel, the 


sentials of Fire Fighting, by Charles H. Fox, of Cincinnati, crushers, magnetie separators, washers, dryers, feeders, etc., and 
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installations of pulverized-fuel equipment used in connection with 
boilers of various sizes and designs. 

The subject of pulverized coal is unquestionably a timely one 
and the fourteen men who took part in the discussion which fol- 
lowed the presentation of the two papers made evident the tact 
that this type of fuel is rapidly becoming more generally adopted 


in metallurgical work and 


to a considerable extent in power 
plants and locomotives, although it has not as vet been proved to 
he the of the 
steady decrease in the quality of 


AISCLUSSION 


solution many problems arising as a result of a 
fuel available. Much ot 
was naturally of a technical nature and related par- 
ticnlarly to the papers presented; and since these will be pub 
lished later in MECHANICAL ENGINEERING, further 


the discussion will be deferred until that time. 


the 


reference to 

The session closed with the presentation by title only of C. R. 
Wevymouth’s paper on Economy of Certain Arizona Steam-Elee 
trie Power Plants Using Oil Fuel. This paper appeared in ab 
stract form in the June issue (p. 523). 


GENERAL SESSION 


The General Session was held on Thursday morning, with Presi- 
dent Cooley in the chair. Five papers were presented, two, how- 
Professor Alphonse A. Adler, of Brooklyn, 
N. Y., presented the first of these, on The Design of Riveted Butt 
and Lieut. J. F. Robbins, U. S. N. R. I’.. the second, on 
Mechanical Lifts, Past and Present, and A New Method for Their 
Balancing. 

Walter C. Durfee, of Boston, Mass., next presented his paper 
on Elements of a General Theory of Airplane-Wing Design, and 
following the diseussion of these three papers the chairman an- 
nounced the titles of Air Fans for Driving Elee 
trie Generators on Airplanes, by Capt. G. Franeis Gray, U.S. A.; 
Lieut. John W. Reed, U. S. A.; and P. N. Elderkin; and Eco 
nomical Section of Water Conduit for Power Development, by 
Cary T. 


ever, by title only. 


Joints, 


the other two: 


Hutchinson. The first of these papers appeared in ab 
stract form in the April issue of MECHANICAL ENGINEERING (p. 


369) and the second, also abstracted, in the June issue (p. 527). 


EXCURSION TO DETROIT 


About two hundred and fifty members joined in an exeursion 
en route to the Spring Meeting, there being representatives from 
the principal cities between New England, on the north, and 
sirmingham and St. Louis on the south. About two-thirds ot 
these gathered at Buffalo on Saturday morning, June 14, where 
they were met at the train by members of the Buffalo Section whe 
devoted the day to entertaining the visitors, taking them from 








It is the desire of all those in attendance at 
the Spring Meeting of the A. S. M. E. at Detroit 
to express their appreciation to the Detroit Com- 
mittee for the splendid reception accorded and 
for the complete and satisfactory way in which 
the local features of the convention were han- 
dled. To the Committee on Meetings and Pro- 
gram, on whom the final responsibility for the 
program rested, great credit is due; and to the 
Aims and Organization Committee, the Re- 
search Committee, the sub-Committee on Gas 
Power and the various Local Sections, partic- 
ularly Detroit, Chicago and Cincinnati, appre- 
ciation is due for their contributions to the 
success of the professional sessions. 




















place to place by automobile. The plants visited included the 
Lackawanna Steel Company, Larkin Brothers, Lumen Bearing 
Company, the steam power plant of the Buffalo General Electric 
Company, the Pieree Arrow Motor Car Company and the Na- 
tional Aniline & Chemical Company. 


SNGINEERING 


THe JouRNAL 
Am. Soc. M.E 


to take the 
A few of the 
members visited some of the hydroelectric plants in preterence to 


In the afternoon furnished 


party to Niagara Falls and over the Gorge Route. 


special cars were 


takine the scenic ride. 
The 


ing at Cleveland Sunday morning, where the group of members 


Sutfalo contingent lett on the Steamer City of Erie arriy 
who had gathered there the previous day boarded the vessel. 

Simultaneously with the visit to Buffalo these other members 
were being entertained at Cleveland by the members of the Cleve 
land Engineering Society and the Cleveland Section of the A. 8S. 
M. E. 

The plants visited at Cleveland included the Pennsylvania Ore 
Docks, where special arrangements had been made to have a ves 
sel in process of bellg unloaded; the Upson Bolt & Nut ¢ ompaluy, 
and the Wellman-Seaver-Morgan plant. 

On Saturday afternoon, owing to the plants being closed, the 
party were taken by automobile for a ride through the beautitul 
park svstem of Cleveland, arriving at the Cleveland Yaeht Club 
in time for dinner, which was followed by dancing and other en 
tertainment. 
are 
due to the members at both Buffalo and Cleveland for the pains 
taking effort to making 
groups feel at home and enjoy their brief stay. These 
in the morning, and 
stayed with them throughout the day and evening, and no effort 


The thanks of the Society and the members participating 


and attention which they gave both 


members 
met the meomine parties at seven o'cloek 
was spared to arrange tor their comfort. 
Leaving Cleveland the City of Erie proceeded to Cedar Point. 
where a special dinnet at the Hotel 


bathing and other 


was served Breakers and 


Atter 


a rest of four hours at Cedar Point the party boarded the steamer 


opportunity was had for recreation. 


Put-In-Bay and proceeded to Detroit, where the boat arrived 


shortly after 10 p.m. A stop 


was made at Put-In-Bay, where 


Commodore Perry tought and won the Battle of Lake Erie. Here 
was seen the beautiful memorial monument erected 1 Is homer 
Councin anp LocaL Secrions LUNCHEON 
Sixtv Council members and Sections delegates had the oppor 
tunity of meeting together at luncheon on Tuesday. Mr. D. Rob 
ert Yarnall, Chairman of the Committee on Local Sections, pre 
sided, and called upon President Cooley, Past-President Hollis 
and Lieut.-Col. E. HW. Whitlock, the first chairman of the Com 

mittee on Local Sections, to make short addresses. 
These addresses were of an inspirational character, Dr. Holhs 


pointing out that the nobility of the engineering profession was 


dependent upon the degree to which that profession promotes thi 


eommon rood and Cp HasiZine that everv engineer should )) irstit 


his profession to the end that the world will be jast a little bit 
better for his having lived in it. 

Colonel Whitlock gave a brief resume of his experiences in 
France with the 24th Engineers, 

In his opening remarks Mr. Yarnall called attencion to the fact 
that there are now 32 cities where meetings of the Society are 


being held regularly, seven Seetions having been added during tli 
Cleveland, Washington, 
(ineluding Albany, Troy, Scheneetady and 
the Mid-Continent (with head 


quarters at Tulsa, Okla.) Virginia Section (with headquarters at 


current fiscal year. These are located at 
Eastern New York 
Watervliet), Rochester, Section 
Richmond) and a Colorado Section (with headquarters at Den 


ver). The last mentioned was authorized at the Council meeting 


held in Detroit on June 16. This is an increase of 33! per cent 
in the number of Sections, and indieates the extent to which the 
Section movement is taking hold. 

During the convention plans were made to hold during. the 
coming fall a Joint Mid-Sections Meeting at Indianapolis. This 
was to have held there last but it inter- 
rupted by the epidemic of influenza. The date has not yet been 
decided, but there will be in addition to a meeting under the 
auspices of several Sections, a meeting of the Council, and, prob 
ably, a dinner and excursions. The meeting will probably be held 
on October 17 and 18, and should attract a large gathering of 
members because of the central location of Indianapolis. 


been October, was 
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MECHANICAL 


LOCAL SECTIONS COMMITTEE MEETING 


During the 
id 


tions held 


course ot the meeting the Committee on Loeal Sex 
a five-hour session during which plans for the 


Among otl 


will make a comprehensive analysis of thi 


lorth 


coming vear were discussed, at considerable length. 


eT 






things the ¢ 


ormmittes 





membership by Sections during the summer, and keep closely in 


‘ 


ou wil 1 number o localities where the members are co 
teinplating the formation of Sections. A statement is being pre 
pared showing the methods of procedure in the formation of a 
Section; and the arious advantages accruing to the members 
the Society and also to the local engineering organizations whie 

iv already be established 

Members o any loealitv interested in holding meetings are 
encouraged to correspond with the Secretary, and every ass 

ce will be given them in planning an organization meeting 

ENTERTAINMENT FEATURES 

On Mondav evening the Loeal Committee arranged an informa 
reception in the ballroom of the hotel, with a bret address 
weleome by Mavor James Couzens, to which President Cook 


‘| ri reception Was followed by dancing and relres 


nents, and if mav be said here that on all oceasions when oppor 
tunity afforded, the evident desire of the members to be festive 
was shown in this way under the leadership of the Chairman of 
tie Lun { mittee, | H Ksselstyn, who proved as cupable a 
lirector ol ancing as of other and more weighty allairs 

On Tuesday evening all gathered at the Arena Gardens, thi 
irge convention hall at Detroit, which was beautifully decorated 


\n enjoyable concert was given by the Burroughs Band, and every 


one felt impelled to join in the dancing which followed. The large 
or was well filled until a late hour. Refreshments were served 
iring the evenu 
On Wednesday was thy crowning event, Colsist tr al thie i 
n Detroit River and Lake St. Clair and through the St. Clair 
lats } iresqueness of which delighted evervbody lhis 
, Ww ed thronghout the afternoon and evening, gave 
ire opportunity for meeting members and ftmends from all s 
ns of the country Both the Council and the Sections ¢ t 
held meetings during the trip. Dinner was served on the 


ough the number was large and facilities necessaril\ 
dinner was excell and well served 


ted, thre 
Many 


tertainment 


ent 


ladies were in attendance at the meeting and the Ladies’ 


Committee of Detroit were alert to every 


tention to their guests. Automobile trips were proviled, ther 
Soa ary around beautitul Belle Isle, luncheo at the Detr 
it Club, Tea at Red Run Golf Club, and opportunity was 
fered to inspect many points of interest, including the United 


States General Hospital, the Art Museum, and Priscilla In 


le 


LOCAL AND GENERAL COMMITTEES 


rhe following is a list of the Chairmen of the various local 


mmittees which each helped to make the meeting a success 


+} 


»all OL Whom the Society desires to express 


, tor the membership, 


thanks and appre lation as embodied in the vote of apprecia 


mn taken at the closing SeSS1ION, efficient 


The faithfulness and 
rvice rendered by the local members will be long remembered 
reneral Committee, H. H. Esselstyn; Reception, James Couzens; 


‘rinting and Publication, John C. MeCabe: Transportation and 
formation, W. E. Cann; Hotel, Thurlow E. Coon, Entertain 
nt, M. W. Taber; Ladies’ Entertainment, Mrs. F. G. Ray. The 

etroit Local Section committee, E. C. Fisher, chairman, con- 


buted two excellent papers to the meeting. 
i 
The 


work involved in directing the entertainment for so large 
The committee 
mbers, however, had their work so well organized that every 
ture was earried through 


convention as this IS necessarily very great. 


in an admirable manner, without 


fusion or delay. 

"he general plan of the meeting as a whole, and the details 
the professional program, were under the direction of the 
mmittee on Meetings and Program, Dexter S. Kimball, Chair- 
in. 


I 


Trips To INDUSTRI PLANTS 


| nquestionably one of the appre aling attractions ot 


a place ot meeting tor engineers 


is the opportunity for visiting 
the various industrial plants whicli have so much of interest 
The first of the regula’ trips was on Tuesday morning, to th 
well-known plant of th Burroughs Adding Machine Company, 
where luncheon was served for the visitors. In the afternoon 
trips were made to the plant of the Anderson Korg and Machine 
Company and the calorizing plant of th Diamond Power Sp 
cialty Company. On Wednesday morning a large party went to 
the Connors Creek plant of the Detroit Edison ¢ ompal where 
luncheon was also served. rhis plant has a number of unusual 
features, particularly in relation to the operation of the aus 
iharies 
On Thursday a large number visited the Ford Eagle plant, 
where thev witnessed the launching of one ot these boats In the 
afternoon trips were made to the Ford and the Packard plants 


Automotive Engineers See Work Ahead 


President Charles W. Manley, in opening the summer meeting 


it the Society otf Automotive Kngineers, held at Ottawa Beach, 
Mie June 23 to 27, declared that to those having to do witb 
matters of automotive engineering, which imeludes the designing 
and building of automobiles, tractors, boats, aireraft and en 
vines, as well as the planning and organization of their opera- 
tion, the opportunities and obligations knocking at their doors 
demanded the aeceleration of minds and energies to the highest 
devree, “Te real work ot the automotive engineer in these 
fields,” President Manley emphasized, “has hardly yet begun 
For instance, in the case of the motor truck, these vehicles are 
daily hauling thousands of tons of merehandize, but the careful 
study and collection of data for accurately predetermining best 


operating equipment, organization, and personnel to meet given 


eonditions at a predetermined cost, “as hardly been started This 
single phase o! automotive engineering presents thi problems that 
the determination of treight rates would if all our records an 


a of railroad transportation were suddenly swept awa\ and it 


wecnime necessary to recestablis} en 


. 
Professional feat 


ires of the convention comprised a k and 

session, at which were brought out the trend of truck design, 

and the motor-fuel problem ; a passenger-car session devo ed 
main!y to a eousideration otf the probable characteristies of the 
car we will be riding in ten years from now; an engine and 


tractor section, including a paper on the relation of tractor to im- 


Army, 


plement ; 


and an and Navy session, divided between a de 
scription of the N C Boats and future relations between the 
automotive industry and various army departments. 

The professional sessions were all held in the mornings, the 
atternoons were left free for sports and reereation, and the eve- 
nings were devoted to general meetings and entertainments. The 
general meetings included a lecture on Wireless Telephony 
KE. H. Colpitts, Assistant Chef Engineer, Western Electric Com- 


pany, with a striking demonstration of conversation betweer the 
meeting room and the city of Chicago across Lake Michigar.. 

Dr. John Johnston, formerly secretary of the National Research 
Couneil, gave a talk to the Society on Gas Warfare, and Lieut.- 
Col. A. J. Slade, U. S. A., related experiences with the A. E. F 
and the Armistice Commission. 

Other distinguished speakers were Major-General C. C. Wil- 
Chief of Ordnanee, Col. L. B. Moody, Chief of the Truck, 
Trailer and Tractor Division of the Ordnance Department, and 


liams, 


Lieut.-Col, B. F. Miller, of the Motor Transport Division. 
There were over 600 at the convention, the large Hotel 


Ottawa being filled to capacity and the overflow accommodated 
in hotels at Macatawa and Waukasoo, both across the beautiful 
Black Lake. The selection of the place of meeting was a happy 
one, and undoubtedly the desire of the Meetings Committee to 
make the meeting an opportunity not only for real accomplish 
ment but also for plenty of fun was fully realized. A complete 
account of all features is being published in the forthcoming num- 
ber of the Journal of the Society of Automotive Engineers. 





Discussion on Industrial Relations 


At the largely-attended session on Industrial Relations, held at the 
Spring Meeting, there was presented the report on The Status of In- 
dustrial Relations, by L. P. Alford, an abstract of which was published 
in MECHANICAL ENGINEERING for June; and an initial, or open- 
ing address on Industrial Personnel Relations by Arthur H. Young, 
Manager of the Industrial Relations Department of the International 
Harvester Company, Chicago, which is given nearly in full elsewhere 
in this number. Mr. Young’s address and Mr. Alford’s report were 
followed by a general discussion, of which an account follows. A 
large amount of written discussion was also offered, from which ex- 
tracts have been made for publication. Because of lack of room it 
has been impossible to give this discussion in complete form, but it 
is believed what is here presented correctly records the most essential 
points that were brought out. 


Major Frep J. Mi.ier* was of the opinion that the industrial 


‘ 


problem resolved itself mainly into the establishment of a business 
relation between employer and employee of such a character as 
usually exists between any other classes of people who do busi 
ness together—relations which must be mutually and permanent] 
satisfactory to each side involved. 

The employee must feel that he is doing at least as well as 
he could do with another employer in the same line, and the 
employer must feel that he is doing about as well as he could 
with any other body of employees. 

A business relation implies, also, the right of either party to 
present a proposition at any time for a change in the terms of 
that relation. It should be that in any 
regarding the terms of employment, either side may have the 
right to be represented by a representative of its own choosing. 


agreed negotiations 


In these days of large corporations, the owners of a business 
have chosen, under the name of officers, superintendents, foremen, 
and so on, men who represent them in all negotiations concerning 
the business relation that should exist between employer and 
employee. Nobody disputes the rights of the owners to select 
such representatives of their own if a business 
relation between employer and employee is to exist, the employees 


choosing, and 


should have exactly the same right to choose their representatives. 
These may constitute a committee of their own number or they 
may be union representatives; but so long as they are chosen by 
the employees they should be treated as their representatives and 
allowed to state their case. 

When an employer has sat down for a discussion aeross the 
table with representatives of that sort, whether they be employees 
of his own or union representatives, or what, and views have 
been expressed candidly and freely as man to man, it will often 
be found, as I have actually found, that many of the difficulties 
which may have been anticipated will disappear; in fact, that 
thereafter there is no difficulty whatsoever. 

An impressive example of this occurred in two factories of 
which I was at the time general manager, where there was a 
movement for shorter hours and more pay, although we were 
already paying about the highest wages that were going. We 
voluntarily went to the shorter day and gave the men to under- 
stand that there could be the utmost freedom in discussing matters 
relating to the situation but suggested that it would be better if 
they were to appoint committees of their own number to discuss 
these matters with us and to present their side, we giving every 
assurance that no man serving on such a committee should be 
discriminated against in any way by reason of such service. 

There were three classes of employees concerned, tool makers, 
automatic-screw-machine men and the polishers. The two former 
appointed committees of their own number of our employees, 
but the polishers preferred to send a union employee who was not 
a member of our labor foree. He was, however, received just 
as the committees had been and invited to state his case which 
he did freely and fully. We stated our case and told him what 
we could do and what we could not do and why. 


iCenter Bridge, Bucks Co., Pa. 


When the time for the strike arrived, the tool makers and the 
automatic-serew-machine men, who had. appointed committees of 
their own, joined the strike, but the polishers did not, although 
everyone who has had experience with polishers knows that there 
is likely to be more difficulty in dealing with them than with men 
We learned 


representative 


of the type of tool makers or screw-machine men. 
that this 
stated at a meeting of the polishers that as a result of considerable 


afterward after his interview union 


experience in adjusting labor matters he had never met those who 
were quite so ready to hear the other side fairly, squarely and 
patiently as we had been, and he thought if they knew when they 
were well off they would hang on to their jobs and refuse to join 
the strike 

result would not have been 


It is that such a 


prophesied by most people who have had industrial expenence, 


sale to say 


but it is only one of many instances | could relate to show that 


many of our difficulties which we think are serious in the manage 
ment of men will disappear if we regard the relation that should 
exist between employer and employee as one wluch must be a 


mutually satisfactory business relation, not a patriarchal relation. 


Forrest E. Carputto. We have at the present time two con 
flicting ideas of what constitutes industry. One of these is based 
Ol the old idea ot competition between all men tor the rood 


things of life. It falls back on the proposition that the primary 


purpose of industry is to make money for the capitalist or owner. 
Incidently it furnishes a means of livelihood to the worker and 1 
doing so affords the capitalist or owner an opportunity to secure 
a commodity which he desires, namely, service in exchange for 
wages. The owner has the primary rights and privileges and the 
entire control, while the worker is put in the position of competing 
with his fellow workers in order to dispose of a perishable com- 
modity, service, susceptible only to the operation of the laws of 
supply and demand. 


Now we are coming to a point of view which regards the 


primary purpose of industry as service to the community and 
contributory to the general welfare of the 


general welfare of the capitalists, owners, managers and em 


nation; while the 
ployees who are engaged in the industry becomes secondary. 
Our present-day attitude of mind on questions of capital and 
labor is such that we regard industry as passing from the com- 
petitive to the codperative basis; from the idea of the entire and 
control, 


exclusive control by the owner to the idea cf joint 


primarily in the interests of the community. In this we base our 
which demands 
We have the Irishman’s 
form of 
other 


ideas on the theory of a democratic governmen 
equal rights and privileges for all men. 
fundamental definition of democracy that it is “a 
gvovernment man is as very 
and a damn sight better;” but the trouble in working out the 
proposition of democracies is that we do not siop at the proper 
point in the definition, but put in the last clause, which destroys 
the effectiveness of codperation and the workab'lity of the defini- 
tion. 


where every vood as man 


All will admit that every man in the community, no matter 
what his position, is entitled to certain things such as a normal 
and healthy physical development; hygienic and sanitary living 
and working conditions; at least a minimum education which 
will enable him to discharge intelligently his duties as a citizen; 
and an equal voice in the control of every activity in which his 
essential interests are concerned. 

Industry is not a war. It is a joint enterprise to be conducted 
in the spirit of codperation for the joint benefit of all concerned, 
whether they be capitalists, managers or workmen. 

The defects of the competitive system we have all seen and will 
continue to see as long as it remains such, which it is liable to 
do for some time to come. They are (1) that labor is under no 
moral obligation either to the community or to the employer to 
give its best, or to codperate for a joint benefit; and (2) labor 
believes that it is compelled to adopt forms of organization and 
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methods of procedure which emphasizes the fighting power of the 


union and which develop inefficiency rather than eflicieney and a 
rather than a 


spirit of antagonism 


the 


spirit of 


coop ration. 


men in charge ot activities of the 


the i! 


union are dependent 


support upon fostering, at least, a reasonable amount of 


friction, so that they may have something to do and may 
can do away wit! 


with pride to their achievements. Before we 


this spirit we must substitute not something which will assur 
to the workmen a larger measure of the good things of life an 
larger measure of control in the things in which he is interested 

This can only come about gradually and as the result o! 
economic edueation of the workingman who must understar 


what he is to strive for, what kind of men he must elect to take 


care of his interests, and that efficiency must be the basis for 


s material welfare. 


Dr. Orro P. G ere is ore eed to ' 
l dus i periy cMal ’ vill ‘ " hes rT 
physica called i Ss sy i 5. D \ \ 
a rity es mi ¢ Sone ¢ tiie el di ( ) 

1 re wll ind ry day When we eu ‘ 

here is, perhaps, a billion dollars’ worth of loss | 
per vear, at least halt « vhich is preventable b » ‘ ‘ 
S we? ol r dustry ‘ the proble it 
solu ) e industrial physiciar ind by e ‘ 

el s worth talku abou 

‘ ‘ lt | - ially (i l (discussll 

lanagers and industrial engineers is that they 
poor idea of what contributions industrial physicians can 1 

he plant. If you hire an industrial physician—a 
simply a finger wrapper, who sees nothing beyond 1 mere 
attempt to repair that injured part, then of course we canno‘ 


is like at rie Lri¢ 


admission to the 


inderstand each other. It you have a man who 


making medical examinations for purposes of 


plant, or who is only serving part time and is giving his 
0 developing his outside practice and merely using industry as 


stepping stone, then of cannot be talking the same 


course we 


inguage. Again, if you are talking about a cheap ma 
ist confess that I have seen very few high priced men in in 


lustry who are serving as physicians—he 
industrial the 


Is not going to have the 
look. He 


vill have none of the training that comes from broad experienc 


iret outlook, nor neeessarv social out 


living and working with people and the result will be what 


1 would get in your engineering department if vou hired a 
eap man 

Industrial Relations means to me that feeling of responsibility 
hich the farseeing management has; that in having large units of 
‘ety, such as industry, in its charge it has all the responsibili 
es that that it 
ercise all the care in regard to the matters of health and sanita 
m and safety, and all the things that naturally come up, and 
rhaps the thing tl 


a community has toward large groups; must 


} 


at has not been stressed today sufficiently 
the matter of housing—the matter of living conditions. 

Many of you know a man out in the field today, who is a 
rsonal service man, who is in overalls, and going from plant 
plant in this country trying to find out what workmen are 
nking about. I recently spent about five or six hours with him 
find out, if possible, what his reaction had been as a result of 
ut four months in overalls, working in coal mines, in steel 
ls, and doing the things that other men do who earn their 
ney by the sweat of their brow. 

Perhaps the thing that he stressed more than anything else 
the fact that in spite of all the talk that we have had about 
tation, safety and medical examinations, we 


iped the surface. 


haven't even 
We are not getting this message across to 
workmen, and we haven’t begun to realize how much we can 
r them by actually caring for their health. Living con- 
ns are the things that are making men start this unrest, and 
are coming to the factory in the morning tired and miserable 
ill at ease with everybody and the world at large. 


Director Employees’ 
Cincinnati, 


Service Department, Cincinnati Milling Machine 


Ohio. 
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Boyp FisHer’ said that he was interested in presenting the 
social and economic justification for such a plan as Mr. Young 
had deseribed, whereby the struggle for control in industry might 
to some extent be compromised. 

The problem of the maladjustment of capital and labor is of 
interest because such maladjustment reduces productior lhe 
public is interested because lessened production increases the cost 
of commodities; and the manager, engineer and capitalist alike are 
interested because profits depend on rate ot output 

As to labor, the speaker said that it had oceurre: I and 
he had been held to his viewpoint by Professor Jones of Ann 
Arbor) that one of the reasons why labor willfully restricts and 
limits output, although it is one of the partners of production, 
s because it is the one holdn oy he least ac intageo 0 ol 
n the apportionment of the productior nd wu yrmu he 
rules by which that apportionment is mad 

This is due to tl hat those who undertake 1 
ff all of the other tacto 0 ! str petore } " | 
may rent and interes ev p makers of tl] 0 sup 
phers of material he pay ‘ nave! i ‘ } OT 
ind then thev keep w s left 

These wtors, other than labor re 0 he ntrol 
f{ those who undertak: nd ! The ! eture ‘ no 
control ret lor example ind ¢ I | ge! I ( 1 
bargaining power xed it pal ) irket « a ms ( i 
Dy their abilitv to stay out ot the 1 arket 1! he pmee otlered does 
not suit them. Labor, o1 e other hand, ha g 
and has to come into the marke vithou ihe ! rest a ad 
reserves and take what the market conditions provide So it has 
been, at least, in the past 

Inasmuch, theretore. i> capital nas lo pa oll ai ol the ol CT 
factors at prices over which it has no full control, at figures that 


the 


accordance with a 


other before bargall is 
pay off 


to labor. capital is olte! 


must be satistactory to the factors 


and does not have to labor in 
that is 


derive an advantage at 


made, 
bargain satisfactory 
the expense of the workers in indu 
Mr. Young has proposed a method whereby labor can advantage 
itself equally with the other factors, so that, in a sense, it can say 
the market It can protect 
bargain, which is the first 


step toward the fundamental need of the publie in relation to 


whether it will or will not stay out of 
itself and get a fundamentally right 
industry, namely, to increase production. For with sue 


protee- 
tion labor has no just grounds for attempting to restrict output. 

“T have often felt,” said the speaker, “ that the measure of our 
success with the labor problem would be the degree to which we 
the 
management, which has as its aim, the increase of production. A 


‘ 


could persuade labor to coéperate in program of scientifie 


week ago I was privileged to meet with the presidents of three 


trade unions to consider a proposal whereby I would be 


employed to assist in the installation of scientific management 
in three factories that have for 30 years been in relation with 
the unions. 

“T set up the principle that I would not enter that situation 
unless the union assented and unless the union would help pay 
me for the job. The union in question brought in the presidents 
of two other unions to secure their point of view. I presented 
the point that hitherto trade unions had opposed scientific man 
agement and every other means designed to inerease output and 
that therefore employers who had established relations with trade 
unions were at a disadvantage in open competition with open 
shop employers. I presented the point of view, on the other 
hand, that when the Soviets of 


there, they felt that now that they were in control of industries 


Russia took control of industries 
and were going to reap the benefits of increased output it was 
up to them to adopt scientific management to increase the out- 
put, 
represented would join in a program for inereased output if 


I said I believed that the unions which the three presidents 


assured that the gains would be permanent and that the division 
would be on a permanent basis. 

“Those officers unanimously agreed that on that basis they 
were for scientific management, and that they would employ a firm 
Management, 3020 W 


*Consulting Engineer in 


Mich 


Grand Blvd Detroit, 
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of consulting engineers to install scientific management jointly 
with their employers. 

“[ mention this incident because it represents an important 
step forward in the development of scientific management and 
shows that there is nothing inherent in the philosophy of the 
workers which restricts output and compels them to limit pro- 
duction to the disadvantage of society, managers and capitalists. 
The inherent difficulty lies in the fact that capital has the ability 
to pay off labor and the other factors without labor having an 
adequate protection of its interest in the bargain.” 


L. W. Wauvace’ said that labor problems have always existed 
and are likely to continue to arise as long as humanity is con- 
stituted as it is. He therefore wanted to sound this warning: 

‘I do not anticipate that at this time or at any future period 
there will be evolved a panacea that will forever solve any and all 
problems that may arise between employer and employee. This 
is no more possible than that a plan can be evolved whereby 
there will be no more wars between nations. Some form of 
industrial democracy on the one hand and a league of nations 
on the other will unquestionably be an agency of great value and 
influence, but these agencies within themselves will not eliminate 
labor troubles nor make impossible future wars. In fact, no 
instrumentality or ageney will accomplish much unless there be 
behind them and disseminated throughout every fiber and thread 
the spirit of fairness, honesty and justice. 

“In all sineerity the principle of the ‘Golden Rule’ must 
obtain: do unto your employee as you would have him do unto 
you. I believe it is the duty of the employer to first demonstrate 
that he is operating on this principle. It is his responsibility to 
engender into the minds of the employees perfect confidence, 
absolute warmheartedness and cordial respect for him. 

“It is also my conviction that no man will ever sueceed as a 
leader of men and solve the industrial problems, unless he has 
a large store of human sympathy in his heart. Unless we are 
svmpathetic, we are cold and indifferent to those matters that 
are nearest and dearest to men. We are apt to be impatient with 
human weaknesses, we are apt to make demands that are unfair 
and unreasonable, and we are apt to be cruel in our decisions and 
rash in our actions. Unless the principles enunciated are carried 
out, no satisfactory results will be obtained, whether the plan is 
a committee system, an industrial democracy system, or a House 
and Senate plan. The plan or the machinery whereby you are to 
operate is not nearly so important as the motive that prompts the 
ideals and the sincerity that obtains.” 


Sam H. Lippy’ stated that they had had a codperative com 
mittee in operation at the Sprague Electric Works since last De 
cember. Ninety per cent of the 2000 employees voted to try the 
plan, which is much like that described by Mr. Young. In the 
Sprague committee, however, the elected members number about 
two to the hundred, with chairman, vice-chairman and secretary. 
Three members were elected to each of six sub-committees and on 
the sub-committees the management appointed three other mem- 
bers, making six members each. These sub-committees each 
selected a chairman, which in every case proved to be an appointed 
representative, showing the confidence of the men in the 
proposition. Mr. Libby deseribed at length some of the practical 
workings of the committee, two examples of which follow: 

“One of the committees, which we supposed would be the 
hardest-worked committee, was that on the adjustment of wages 
and working conditions. Since December that committee has had 
but 14 cases to review and the last ease, No. 14, was the only 
one during the month of May, and had simply to do with the 
question of the men ringing out at 12 o’clock noon. They said 
they didn’t think it was necessary that they ring out when they 
left the works; they were all in, they couldn’t get out of the plant 
without a pass anyway. They presented a very good argument, 
the committee went over the details, investigated it as thoroughly 
as possible, and finally decided that the men were right. So what 

‘Director of Industrial Education, Red Cross Institute for the Blind, 
Baltimore, Md. 


_* Managing Engineer, Hoist Dept., Sprague Elec. Works, Bloomfield, 
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we thought was going to result in a grievance committee, with 
questions of wages and shorter hours, did not materialize as such, 

“* Another evidence of confidence was found in the cooperative 
committee. One month atter the committee was started we 
voluntarily reduced the working day to eight hours and maintained 
the same weekly pay. We asked for a vote as to what would be 
done with regard to piece rates, explaining that it would be a 
large undertaking to go through all the piece rates of the plant 
in an effort to change them. It was proposed that the piece rates 
should remain as they were; and when one was found that was not 
to the advantage of the operator that it come up to the committee 
in the regular way or that it be adjusted before it reached the 
committee. The men had enough confidence in the proposition 
so that they voted 95 per cent in favor of taking the reduced 
time, the increased day rate, and allow the piece rates to remain 
exactly as they were.” 

Ricuarp A. Fetss', as the result of a discussion introduced by 
Mr. Young as to the extent to which the question of management 
is an engineering problem, contended strongly that it is stretly 
such and that one’s views should be big enough to make engineer 
ing stand for the things with which the engineer has to deal today 
rather than for the mere word “ engineering” as defined in the 
He contended that primarily mechanical en- 
gineering is production. 


old dictionaries. 
The purpose of a machine is to produce 
and the machine itself must be produced in the process of man- 
ufacture. Maiy times an engineer has seen the best theoretically 
designed machine go to pieces in the hands of the average work 
man, because it had been forgotten that a man had to control the 
machine and its production, and that its successful operation 
could not be determined solely by the working drawings on which 
it is based. How, then, can one say that a problem affecting the 
man whose labor is assisting in production, or perhaps being 
replaced by a machine which is designed, does not present what 
is distinctly and directly an engineering problem? Again, we 
note that the running of two or three machines in a group is 
much more complicated than the running of one. It must be 
evident that the questions of the man and the machine cannot be 
separated and that their relationship is so essential in securing 
production that the question of labor and its management is 
distinetly an engineering problem. 


H. F. J. Porrer’ (written). In his admirable paper Mr. 
Alford gives excerpts from my article in the Engineering Maga 
zine tor August 1905, which presents a fairly clear idea of my 
installation of a factory committee in the plant of the Nernst 
Lamp Company, in Pittsburgh, in the winter of 1903-4, which I 
understand was the pioneer installation of its kind in this country. 
In 1905 I presented a paper before The American Society of 
Mechanical Engineers entitled The Realization of Ideals in In- 
dustrial Engineering, in which I referred to the merits inherent 
in enlisting the interest of the human element regarding matters 
affecting it in the management of an industrial plant. The basis 
for this paper was the experience obtained with my shop com- 
mittee in the Nernst Lamp Company. 

When I took charge of that plant it had failed twice and my 
study of conditions there assured me that one of the reasons for 
the failures was the autocratic management under which it had 
suffered. I had for a number of years kept in close touch with 
several Western plants, particularly the National Cash Register 
Company, in which welfare work had been carried to a very 
high degree of perfection, but I never liked the phrase “ welfare 
work” nor the method of application of its principles. 

When I took charge at the Nernst plant I decided to install the 
suggestion system used successfully by the National Cash 
Register Company, but disliking the method of handling all such 
features for the management, I determined to have the suggestions 
passed on first by a committee of the employees themselves and, 
therefore requested the latter to elect by secret ballot a representa- 





'Genl. Mgr., The Joseph & Feiss Co., 2149 W. 53d St., Cleveland, Ohio 
Mem. Am. Soc. M. E. 

“Industrial Engineer, 200 Fifth Ave., New York Life Mem, Am 
Soc. M. oy 

















JULY 
1919 


MECHANICAL 
tive to it from each department. The committee so formed elected 
its own chairman and secretary and all suggestions were collected 
from the boxes by the secretary and prepared by him tor the 
committee. 
Among the 
following 
Wage Payment, the 
Permanency of 
taking on 


stabilizing the working organization, developing functions now 


questions considered by the committee were the 


premium system being finally adopted. 
The considered the 


all employees and succeeded in 


Em pli ment, committee 


and laying off of 


accorded to an employment manager. <As far as I know it 


was the first time that “ labor turnover ” was seriously considered 
As Mr. Altord states, my ideas on this subject were reported to 
the Society in the diseussion of Mr. M. W. Alexander's paper o1 
A Plan to Provide for a Supply of Skilled Workmen, at the 
Annual Meeting of the Society in 1907. 

Sickness and Accident Prevention, resulting in suggestions for 


safety and the appointment of a nurse In charge of an emerge ney 


hospital and a visiting physician. 

Fire Drill. There had been a panic due to a false alarm of tire 
in the factory before I took charge, which led to the dev lopme nt 
fire drill. 


ot a lactory I found to my surprise alter a cany\ f 


representative factories of the country that further than deve lop 


ass oO 


ing a fire-tighting brigade for handling the hose, ete., no such 
thing as a fire drill existed anywhere. The fire drill at the Nernst 
plant was the first established anywhere, which at a given signal 


would tal ( 


\ further 


the employees out of a factory building in quick time 
study of the problem showed that all factories were 


icient in exit facilities and when the 


el Ash Building tire oecurred 
New York in 1911 I was able to bring to the attention of the 
ithorities the necessity for establishing factory fire drills gen 
erally, so that laws were passed in New York State making them 
ompulsory and limiting the number ot people in a factory to 
he capacity of the exit facilities, and these laws have since beer 
adopted i practically all the states of the Union 
Mr. Alford re fers to the fact that m\ shop committee was 
compost d ot workmen and foremen and that the superinter dent 


presided The first committee was formed wholly of working 


en and women, but as they were advanced to positions in the 


anagement and the emplovees reelected, some of them to office, 


ome toremen were on the committee and the superintendent was 


Lad chairn an. 


Che Seeorne 


rol 


shop committee which I installed was in the Nelson 
ve Company's plant in Philadelphia in 1907. Here we had a 


op committee of workers only and an advisory board composed 


foremen and the superintendent. I think this arrangement 
ill be found to vive the rreatest satisfaction. 
Mr. Alford mentioned in his paper that it does not seem 


rtinent to devote space to certain activities that classify under 


industrial feel that he 
e unportance of some of these features, particularly the sug 


e definition of relations. I minimizes 


on system, benefit associations and pensions, which seem to 


to be of as vital importance as profit sharing, methods of wage 
nent, the safety first movement, employment management, 
tual or joint control, ete. 

lake, for instance, the suggestion system It is a factor ab 


ly vital to the successful operation of a committee system 
employees’ representation in management, for there is no other 
ins of bringing to the attention of the committee in a satis 
tory way grievances or suggestions for improvement, or any 
All 
e matters should be put down in writing at the time when they 
If they 
postponed until letters can be written, or if they are left to 
verbally transmitted to a sub-committeeman they rarely reach 


committee in the way the authors intend, and sometimes not 


er matters which the employees desire to have discussed 


fresh in the mind of the writer and signed by him. 


ll, which leads to dissatisfaction. 
In the past when the foreman was the autocrat of the shop, the 


ggestion system was considered by him to be a reflection upon 
capability and he worked against it and practically killed 


and it is now seldom heard of. Even the men who have 
inirodueed committee systems do not seem to know its value and 
} . : , . 4 
have not installed it. When properly installed the suggestion 
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system is a wonderful source of improvement in any fact 


Many matters which I found had been installed previously by 


the management and had been dropped as failures were later 
suggested by the employees, installed and succeeded 

Seventifu Manaae ment, always difficult to install in a factory 
under autocratic management, goes in as a matter ol course under 
committee management 

Cyrus McCormick, Jr (writter Kmplovee representat 
is the first consideration today, because however much ¢ »hasis is 


being placed by work vinen on shorter ho irs, higher wages, and 


better working conditions, their underlying motive is really an 


the 


expressed desire to share in management o “a HDuUusINes a it 


affects their own interests. Emplovees and employers 
finding that it is necessary 


shall be 


to develop a new foundation for their 


mutual relations which founded upon something more 


than a eash basis 


Employee representation is the practical application of the 
democratic industry, because 


theory ot it permits employees to 


speak their minds through chosen representatives and to make 
effective. The 


however slow they may be to act 


their collective will recent war has proved that 


democracies are capable of 
generating a momentum based upon popular sanction which is 
not to be found in any autoeratic system. This momentum is dur 


resulting from the 


principally to the good-will self-expression 
which constituents of a democracy are capabl ot producing It 
is the newest application of the old Roman fable of the * bundle 
of sticks.” 

I disagree Mr. Alford’s 


‘students of the present condition of unrest have pointed out 


profoundly with statement that 


that the fundamental is a struggle for control, the opposite forces 


being the owners and the workers.” The idea underlying em- 
plovee representation Is not a question ot class struggle, but 
rather of removing class distinctior It is a constructive en 
deavor to secure added benetits which are not rranted by our 


present system, rather than a effort to prevent the 
warfare. It 
prevent the spread of these ills, but if it can not at the same time 
ameliorate 


failure. 


spread of ills incident to industrial may, it is true, 


conditions, 
The 


hereinafter described prove these points. 


it must philosophieally be regarded as a 


first two principles of employee representation 

Employee representation must be characterized by one applica- 
tion or another of the following fundamental principles: 

1 There must be full representation for employees concerning 
working conditions, protection of health, safety, wages, hours of 
the like. This 
the right of collective bargain 
It assumes that the workers, individually and as a group, are 


labor, recreation, education, and statement, of 


course, involves a recognition of 
Ing. 
intellectually capable of maintaining their share in the joint dis- 
cussion with chosen representatives of the management. 


) 


2 Joint 


fy not 
It is no 


sufficient to grant the employees merely the right to discuss their 


conterence between men and management 


own affairs. This discussion must take place with the manag: 


ment or its representatives. If any subject can be brought 
the clash of 


and where honest opinions are exchanged in free and frank dis 


out 


into the open where it ean be tested by mens minds 
iong 


The fundamental point is to get together; to talk things 
over; to debate them; and so to understand each other’s opinions 


cussion, a happy solution of any debated point ean not bi 
delayed. 


and points of view. 

3 Shop committees differ only in the basis of representation 
The great point is to secure a sufficient representation to build the 
plan upon an essentially 

4 Employee representation must include an easy channel of 
approach from the lowest workmen to the highest official in the 
company whereby the former can appeal to the justice of big 


democratic foundation. 


minds. In this way it is to be hoped that personality ean be re- 
introduced into industry without depriving industry of the 


efficiency of broad organization. 
5 There must be no discrimination on account of race, sex, 
political or religious affiliation, or membership in any labor or 
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other organization. This is an essential tenet of democracy, and 
if it is not included in the groundwork of any plan of committee 
representation, that committee can not succeed, 

6 Finally, there must be executive supervision for the plan. 
In this way the experience gained from day to day ean be col- 
lected and coded into a working principle for the future. The 
handling of labor problems is becoming the work of specialists, 
and as the years progress the specialist in labor matters will be 
more and more important even than he is at present. Quoting 
from Dr. Thurston, Mr. Alford not clear as to whether he 
would set up a special labor department in a corporation or 
would consider Industrial Relations as merely one of the by- 
produets of an industry. 


is 


Certainly this is not an engineering 
problem in the narrow use of the word “ engineering,” nor is it 
is rather an at- 
tempt to translate humanity into the language of modern in- 
dustry. The whole problem must be looked at, not merely on 
ethical, but also on economic grounds, and the future development 
of Industrial Relations will, it is believed, depend upon a satis- 
factory solution of this dual view of the problem. 


a problem tor psychologists or sociologists. It 


Mack Gorpon’ (written). Although the shop committee and 

collective bargaining outside of trade-union control are compara- 

tively new and untried methods in management, some conclusions 
ean be drawn trom the limited experience at hand. 

If the worker does not understand clearly what are the fune- 
tions of the shop committee, and what his part is to be, it will 
not have his confidence, which is essential. 

How is this confidence to be built up? The management must 
make up its mind absolutely to turn over to the workers the right 
of bargaining with it on any matter whatsoever that pertains to 
the workers’ interests, such as: 

1 Wages. The quantity to be produced for those wages. The 
method of determining what the quantity to be produced 
shall be, such as time study. 
in pay 

Hours of work 


Individual requests for inerease 


9 
3 <Any rules or regulations affecting the conduct of the worker 
4 His right to a hearing in ease of discharge. 

More than five years’ experience has proved that the workers 
are reasonable. As long as there is confidence in the committee 
and in the honesty of the management, they will remain so. They 
do not ask for impossible things and when they do it is only be- 
cause of lack of knowledge as to conditions. A frank and honest 
discussion will soon dissipate the misunderstanding. 

However, the mere existence of a shop committee that can 
present grievances, ask for increases in pay, changes in hours, 
review of discharges, ete., is not enough. When the committee 
finds something wrong and asks that it can be remedied, in the 
most important cases, the conditions can only be remedied by a 
change of manufacturing policy, or of methods of management. 
The management must be willing and able to make these improve- 
ments. If it cannot, the mutual confidence that is so necessary 
will be dissipated, due to the lack of ability to satisfy the workers. 
It is in this phase of the situation that scientific management 
ean help to solve the problem. 


Witiarp G. ABorn* (written). In the first place the employer 
must be entirely convinced that the employee committees can and 
shall work out to the mutual benefit of all concerned. Fair- 
mindedness on the part of the employer and a willingness at the 
beginning to go more than half way to convince his employees 
that he is earnestly endeavoring to bring about a mutually 
beneficial condition is a necessary preliminary to the successful 
inauguration of such a scheme. 

There have been and always will be dissatisfied radical work- 
ers in every plant, whose influence increases or decreases in 
proportion as the fairness of the employer decreases or increases. 
Therefore, by all means, in instituting these committees, reduce 
the influence of these radicals by giving the rationals, who are 
about 80 per cent, entire freedom in the selection of their repre- 
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sentatives; in other words, remove all possible suspicion of undue 
influence at the elections by arranging that they shall be directly 
under the supervision of the workers themselves or their repre 
sentatives. Do not permit any official or foreman to in any way 
dominate, mtertere, or even suggest, except as they may be called 
upon by the workers for advice. 

Eleetions without nominations seem desirable and have worked 
out extremely successtully where used, in that conservative em- 
plovees of long service in the plant have almost invariably been 
elected. Also the time required is much less and result is really 
more democratic. 

Department committees of three are also recommended for the 
that three than and when 
representing their own department only have mtimate personal 
knowledge on any subjeet affecting their constituents. 


reasons are more constructive one 


Welcome joint discussion on any matter pertaining to the plant 

in fact, if necessary or desired, originate matters tor discussion 
so that the committees may function and the workers interest in 
the plant welfare be stimulated. have had 


with committees know that there is nothing much more dead than 


I 


Those who dealings 


a non-working committee. Joint meetings of employer and em 
plovees’ committee should be held frequently enoug 


to keep 


up 
a live interest. Allowing the committeemen to honestly feel that 
they are originating and inaugurating matters for common good 


will tend to keep their enthusiasm alive and working 


Guy P. Miuuer’ (written). Although the plan of Industrial 
Relations adopted by the Bridgeport Brass Co. has been in opera- 
tion only nine months the results have been far greater than 
anticipated. About held 


during this time, at 25 per cent of which hours and wages have 


100 meetings of committees have been 
been discussed, and in no ease has the conclusion reached been 
other than unanimous and entirely satisfactory to the employees 
and the management. Every employee has an opportunity to be 
heard whenever he has a grievance, which enables the company to 
adjust little things which cause annoyance and to explain other 
things to the satisfaction of the men. In order to get the greatest 
benefit out of these committees, the safety and sanitation work, as 
well as the work of the sick-benefit association with the msurance 
features, have been turned over to them. Joint 
also handling recreational and athletic activities 
the company. 


committees are 


in all plants of 


Every three or four months an evening meeting of all the com- 
mittees is held with a dinner in our cafeteria, and I explain the 
general condition of the business and ask for expressions from 
the men, which has helped cement the spirit of confidence which 
has been established. No plan will be successful which fails to 
instill confidence, but as soon as the men are confident that the 
management will give them a square deal they will go half way. 

Many feel that agitators may gain control of the committees 
and organize them as union representatives, but I am convineed 
that this danger is not to be feared as long es the management 
has the confidence of the employees, and when this is gone no 
plan can be suceessful. 


P. J. Reitty in a written diseussion emphasized the change in 
conditions since the time about two decades ago when the general 
manager of a plant erected buildings, engaged help, bought ma- 
terials and determined costs. He was unhampered by any re 
strictions as long as he made profits for his company. Now the 
old-type general manager would find himself unable personally to 
cope with the new problems which arise and he must be assisted 
by a staff of officers, purchasing agents, efficiency engineers, 
master mechanics and employment managers. He pointed out, 
however, that such staff services fall pitiably short in their ap- 
praisals of the worker and of the job as compared to that which 
was reached when the owner was present in the shop. ‘This is 
because many good principles of personal management which are 
developed by the industrial engineer or the employment manager 
lose much of their effectiveness because they are applied by fore- 
men who have not been trained for efficient foremanship. In 
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the 
IS lmportant, 


many factories the foreman is the only representative ot 
manager that an employee gets to know well. It 
therefore, that foremen represent an employer in a creditable 
manner. 


The 


must be supplemented by a new type ot loreman 


work of industrial engineers and employment managers 
one who has 


New 
recently stated, “ When the selence ot human 


been trained for his foremanship. The manager of a large 


England factory 
relations 1s as carefully organized as the seienee of product and 
the foreman in 


quality of product; when the human relations of 


the large factory unit equal the human relations of the manage 


of the small shop, the managers will have established their credit 
that 


lective 


as fitting leaders and true spokesmen.” Information will 


assist foremen to administer their departments more ¢ 


1 


hould be organized and presented to them in a form that will 


make the material readily available. The philosophy behind any 


; 


rules of organization which foremen are expected to ent 


ores 


should be explained so that they can enforce such rules withou 


appearing arbitrary. lKegular for foremen should 


held 


work 9 


meetings 


for the discussion of problems affecting t 


ol 


andling of new workers and the promotion of deserving older 


he plannit r Ol 


the quality, quantity, and economy production, the 


workers Such meetings are ¢ flecetive in the el hehte nment ot tore 


in entire aecord with the management’s 


fields. 


art 


pole Sin each of these Much ean be done in the aeve lop 


ent of foremen by relieving them from duty in therr depart 
ent for short periods so that they can work under the directior 
the employment manager, the industrial engineer, or the maste1 
echanie. 

Opport initv should be erven to toremen to attend specia 
yurses on industrial management, or to visit other tactories that 


ret the broadening which so many of our 


If the industrial leaders will give them the chance, the for 


learn to treat help with a degree of human sympathy tha 
result in better team work. They will develop more patience: 
lement and taet, and will eventually realize that mer der 
m will produce best when their heads and hearts are in then 
r wa their hende 
Db GS OUGI written In the last analysis, ou 
es are those of human relations rather than industrial rel 
s, and we pass from human relations to industrial r 
unquest iv some ot the speech remedies which Mr 
rd has recommended must be applied. It should be realize 
ver, tha he growth ot the lactory system does not necessa 
in (a) the loss of personal contact; (b) the loss of persor 
wwledge of the work to be done; (c) the loss of personal know 
of the too nd equipment necessary for production, o1 
due to lack of conservation of effort. 
| believe that a wise system of management conserve 
ons, and that they will be found to be developed to a } 1 
diay in many of our industries, than at any time in ow 
strial history. In fact, I believe that suecess in mee 4 
nt-day conditions prescribes their Jevelopment, and it this 
e Case the natural q iestion is, “ How can that develop: 


brought about?” and the answer: “ Through edueation 


\\ h reterence to the development of the persona relations, 
$a matter ot organization. The foreman, in the minds of 
workmen, represents the management, and consequent] I 


re to be successful in maintaining personal relat 


necessary tl at we aeve lop a high class ot toremal s} }), al d 


be 


the business and who | 


nstruction work must executives familiar wv 


done by 


broad policies of ave hi necessary 


ical expr rience to enable them to talk to the foreman trom 


foreman’s viewpoint. 
e foreman must be a man of the proper amount of personal 
ess and should be able to understand the psychology of 
nagement. Such foremen will be found among every class of 
ers, or at least potential foremen of this caliber, and to 
op such men it goes without saying that the factory execu- 
must have the proper viewpoint. 


Supt., Packard Motor Car Co., Detroit, Mich., Mem. Am. Soc. M. E 





ENGINEERING 5-7 


I want to take particular issue with the closing paragraphs in 


the paper. | do not think that we can ever hope for anv real 


ot success if we are Lo consider workers or 


You build be 
lieve that the appeal must be made to the individual, through the 
The 

] 


individual 


measure inh 


froups 


masses. cannot morale by appeal to masses | 


line organization ¢: be strong 


hat 


s and that the appeal is 


organization spirit ol in 


the management 


to hi 


built up it each worker feels t 


conscious of his effort m persona ly 


ven in a large organization much can be done by the executive 
in knowing his men. At least he can know a few men in each 
department, and through them the spirit can be communicated 
to the organization 

JOHN L. HENNING writte During e pa ve years hun- 
dreds ot thousands o potential b ness men have been added to 
our population ane practical me new unorganized labor has 
been added to out Supply WIth \ hich to carry on the work ereated 
DN this additional ambitious army ot business makers 

Chere is every indi 0 that gyration will be practu illy 
stopped tor the next four or five years, perhaps longer, and an 
entirely new situation will be presented: viz., the machinery 


but limited out 


put will be called upon to operate much more continuously 


already in existence supplemented by additional 


and 


therefore efficiently) than ever before. 


Even with greatly increased efficiency there will not be enough 


labor to meet requirements, and this is where the engineer will 
come into action. It is strictly up to him to create new machines 


and new methods of utilizing old machines to accomplish the 


required result with whatever labor is available. 

With the door closed to disorganized labor from Europe, we 
will soon become really American and instead of being ap- 
prehensive about higher wages, I believe all real Americans will 


s00n be proud ol the wages and star dard ot living afforded our 


workers in this count 

Those classes which have be« ra r thoroughiy organized tor 
a number of years are dou ver vell, but there are a ire 
number of classes, such a bl 


erks, stenographers, and re 


employees of banks and industria] institutions that 


great difficulty in providing only the r 


il necessities of life. Many 
| 


+] ] 
lasses Tl! 


engineers are among the « at are having trouble in making 
both ends meet. Large industries cannot do anything that will 
help them through their present and future difficulties as much 
as to recognize the wonderful opportunity of the engineer and 


responsibilitv on him, at the same time 


oluntarily place more 


not forgetting to make him comfortable. 

As Mr. Alford states, the loss of personal contact is one the 
ontributing causes of present unrest: but if employers will uss 
the engineer to the fullest extent and permit him to take some 
responsibility in handling labor questions he will, I believe, 
lemonstrate that his so-called fault of dealing with labor fror 
in individualistic viewpoint may be turned to a ver ood ac 
eount He will use a little more hum: sympathy in dealing wit 
labor, whieh after all is simply a collection of human be who 
inherently have the same “ rights, needs and aspirations he 


employer and those dependent upon their product of industr 
Mr. Alford’s 


he apparent failure of remedies heretofore applied, I have proved 


Referring to conclusions 


as to 


to my own satisfaction, in a small way, that reasonable assuranes 
of a permanent job is the greatest single weapon against unrest 
and Bolshevism The moment uncertainty as to tenure of job 
and rates of pay is introduced into workman’s mind he is 
ready to believe almost anything, and you cannot expect a worker 
in anv class to save for a home when he has none or only small 


assurances of the regularity and permanency of his worl 


WILLIAM 


engineers 


M LEIS! 


is to consider workers only 


of the 
the 
industrial psychologist ” holds that they must be dealt with in 
the mass. 


RSON wrote saving that the tendeney 
as individuals, while 


“ 


On the other hand, the economist, who has been study- 
ing labor problems and industrial relations for more than a hun 
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dred years, takes a broader view based on a study of the labor 
problem, its history, and its causes and manifestations under 
different systems of industry. 

The economist, he continued, analyzes industrial relations and 
finds not one problem requiring individualistic or  colleetive 
handling, but two sets of problems, one requiring dealing with 
each worker as an individual, the other necessitating dealing with 
wage-earners as a class. The first of these may be called the 
personal relations in industry, the second, the economic or gov- 
ernmental relations. ‘The personal relations include such subjects 
as recruiting, selecting, hiring, training, placing and promoting 
workers, looking after their health, safety, comtort and welfare. 
These problems require individual problems or they are technical 
questions that must be decided by technical experts like the 
engineer or the physician. The second set of relations, however, 
have to do with bargaining, wages, hours, shop government and 
discipline. These questions are essentially controversial. 
cannot be decided by technical experts. 


They 
They are matters of 
opinion requiring decision by a democratic majority. 

Failing to catch the economist’s fundamental analysis of the 
problem, engineers, employment experts and industrial man- 
agers are wont to group all industrial relations together and to 
include the fixing of just rates of pay in the managers’ function. 
Accurate individual production and fairness and 
square dealing with employees, they think, will assure justice to 
the workers. This 
individuals within a plant are concerned under a general scale 
of remuneration that is already fixed, but it overlooks entirely 
what President Wilson has called the progressive improvement 


records of 


may be true as far as Injustices between 


in the condition of the wage earner, the raising of the seale of 
all so that labor may receive a very much larger share of the 
product of industry than it gets today. 

The other day the waiters of the city ol Toledo adopted a scale 
of wages and presented it to the hotels of the city, saving, in 
effect, ‘“ This is what we consider it fair and just to charge you 
for our labor,” and they resented it when one of the employers 
did not want to pay them what they thought they were worth. 
They say, “ Why should management place the price on labor? It 
does not set the price on the materials and machinery it buys, 
why should it on the labor? 


their own price? 


Why should not the workers set 
They know best what it costs to live and to 
produce the energy we call labor.” 

Yet from the national point of view neither the one side nor 
the other ought to be permitted to fix the scale of wages, accord- 
The 
welfare requires that negotiation and 
bargaining and mutual compromises and concessions, which can- 
not be done without the right of employees to bargain collectively 
with their employers. 


ing to its own ideas of what constitutes a square deal. 


national it be set by 


H. L. Garpner’ wrote outlining in detail the personal qualifica- 
tions of the employment manager, his duties and the functions of 
the employment department. He said that the manager should 
be a broad-gage man, preferably a high executive or an officer of 
the concern, for which he preferred the title “ service manager.” 
He should be of sufficiently large caliber to “sit in” with the 
officers or a committee responsible for all relations between em- 
ployer and employee; and being thus constantly apprised of 
general problems and accepted policies he can then organize and 
direct his department to coordinate with all other service depart- 
ments and activities. 

Interviewing is perhaps the keynote of his work, and with the 
right viewpoint and with practical knowledge of plant operations 
and conditions he can be of tremendous influence in building the 
right kind of working foree. Continuing, Mr. Gardner wrote: 

“One of the more abstract functions of Employment Manage- 
ment deserves detailed attention. If we are to offer a satisfactory 
substitute for the decreased personal contact in industry, the 
foremen are the channels through which we must work. To the 
workmen, the foremen are the personification of the manager and 
the company; it seems vital that such representation should 


1 Manager Personal Relations Sec., E. 


1. DuPont de Nemours Co., Wil- 
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harmonize with the general policies of the concern, yet too little 
has been done to develop this contact and to insure the desired 
results. To my mind, one of the most important services which 
employment management can render, and one which has a most 
important influence on industrial relations, lies in securing real 
cooperation of foremen through understanding of, and sympathy 
with employment methods of attack on the common problems of 
personnel and production. This may sound too theoretical, but 
it is, in fact, a tangible problem, and quite possible of surpris- 
ingly satisfactory solution. 

“ At the risk of repeating certain thoughts which I emphasized 
at the National Association of Employment Managers Convention 
in Cleveland, I would criticize the average employment depart- 
ment as too selfish. We too frequently devise theoretical solutions 
for the existing problems and tmpose them on the plant without 
sufficient sympathy for the other fellow’s opinions and troubles. 
Complete success demands that the employment department thor- 
oughly acquire the general plant viewpoint and merge its in- 
dividual activities into the broader service program. 

* Several vital changes in the status of employment management 
have taken place in recent months. War pressure for * quantity 
production’ has been relieved and the opportunity for intensive 
personnel work is much brighter. 
conditions are making more important the necessity for the 


Changing social and economic 
right 
relationships, and, to use Mr. Alford’s words, focusing attention 
on the ‘interacting human rights, needs and aspirations in pro 


ductive industry.’ ” 


Mark M. Jones’ (written). Functions in industry can be ar 
ranged according to many very interesting classifications. The 
five M’s—men, money, methods, materials and machines—have 


appealed to me as a simple classification. Engineers will recog 


nize that in our progress on the fifth M—men, we have trom an 
administrative standpoint reached a point of about 30 in case we 
M's 


materials, and machines, as being at 70, with 100 the ideal. 


consider progress on the othe r tour 


money, methods 


Employment management as a part of Industrial Relations lias 


as its object the administration of recruiting, selectin: 


transterring, promoting, and releasing workers on an engineer 


ing basis. It seeks to apply the labor poliey of the e1 


so far as it may affect those functions named. Its effectiveness 
| 


is only limited by the strength of the belief of the management 
in the value and possiblities of such a service. 

Employment management is distinctly a “ service’ function. 
It is an aid to production and a department for the purpose must 
always be operated with the proper understanding of the im 
portant part it plays in turning out the finished product. 

A well-organized 
initial 
ence him tavorably 


employment department surrounds the 


contact of the worker with those activities which influ 


and contribute definitely toward the final 


object of production. It provides a proper reception place and 
It studies 
him from mental, moral, physical, financial ana social standpoints 
with the object of placing him where he can work to his own best 
The employment manager knows definitely that an in 
dividual cannot work to the best interests of the enterprise unless 
he is working to his own best interests. 


courteous treatment while the applicant is being studied. 


interests. 


The interests of worker 
and business are identical. From the standpoint of placement 
there is no divergence. From the standpoint of effectiveness, 
however, men must be weighed more carefully and a more exact 
method of so doing remains to be developed. 

The whole field is rich in opportunities for pioneering work. 
During the coming months and years there must be worked out 
and applied: 

More exact methods for measuring men 

Better codrdination of personnel and production functions 

More definite methods for recording meritorious services 

More exact methods of promoting workers 

A more careful observance of the relationship between cost of 
living and wages paid 

Provisions for care during old age and sickness. 


1 Director of Personnel, Thomas A. Edison Industries, Orange, N. J. 
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There are also many other problems, each step in which creates 


more problems in the great game of employing large imbers 


of men as intelligently in our great organizations as would be the 


ease if but 40 or 50 men were the total number. 


It during the coming months engineers will have in mind just 
one need of this field, namely, the same recognition and study 
of the fifth M—-Men—as of the other factors in production, they 
can do much in assisting American industry toward the great 


ideal of industrial nations, which is that of “ increasing mdividual 
production.” 
Mr. ALForRD’s 


mary of past and present, full of valuable data and epitomized 


Status of Industrial Relations is a timely sun 


In a Warning to be heeded. 


HARRINGTON EMERSON ‘ (written). I have been requested t 


eontribute to thre discussion bv notes on W age-Pavie | Plar 


; 


ie proble ns of 


 ¢) 


as one o modern industry. 


Wages 


the starting point? 


What 


1 paid a man recently $10 tor a half hour's 


are but a phase ola much deeper problem 


work and | received an equivalent in return. 


paid day laborers $15 a day and felt lucky to find the workers 


| have personally worked for $0.10 for a long day's work and 
was grateful tor the opportunity. 
(in the one side are the necessities of lite: to live mor 0 
ive health, time to study, time for industrial improvemer | 
) ive Opportunity, o1 the other, what the earnings w allore 
d again also the market rate for similar services An en 
rical equ rium is struc Not as high wages as an ideal lite 
ould require, but often more than the earnings is 
But W it | ree 0 ( s that three cond OMS ¢ eT! ! \ K 
1 wace l The basi ourly wage, however de t 
the equivalent in output tor the hourly wage int 
ecial excellence of the worker Ot these the third el ‘ i 
xcellence o e works - e most important 
The great trut! s vet only partially recognized, is that thi 
eriol \\ rker ~ or ~ mu more thar ‘ | 
erior worker that ar imount of care and s Ta | S10 
e e\tra pa re re to secure hi s a gyood and pa 
stment 
From this convi it is evident that | n Ww 
mpathy w o-calle profit-sharing, which repudiate ! 
idualitvy and makes susiness a kind of pri ene it 
ns on the ine ‘ njust alike 
lhere is no connection between profit and skill and effort. Thi 
roduct of the highest skill mav be sold at a loss, the produ 


malingerers may be sold at high profit 


The extra wage paid for individual competence is not a dole, 


rratuity, a present. It should be a measured and full equitabl 
pensation for a measured delivery, 
dishonest 


There are current wages so low as to he 


Oo Current as to be dishonest. 


wages so high 
Starting with a basic hourly rate, increased yield should com 
ind higher pay as long as unit costs drop. An increase it 
ages that increases unit costs (unless money is falling in valu 
robbing the three other divisions of the community. 

The problem always is to so lower costs as to increase output, 
lower unit costs yet to pay more per hour, to give greater 
irity investment vet to 
idend rates, to so compensate executives as to stimulate them 


secure 


and volume of lower interest and 

the best combinations of men, materials and machines, 
is again lowering unit costs and adding to the common fund. 

hut of the reduced unit costs only four 

sses can make a 

1 The buyers, who are entitled to a permanently lower price if 

they continuously buy either more or more regularly or in 


standardized form 


common gain from 


vain: 


¢ The provider of equipment, whose temporary risk must be 
temporarily covered not only by interest but by insurance 
against loss 

"he worker, whose only claim to higher 
a reduction in labor unit costs 


compensation rests on 


irector, The Emerson Engineers, 30 Church St., New York City 
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administrator, man of original and 


t The 


creative personality, who is entitled to the worm the early 


organizer, inventor, 


bird catches. 


expedients, inderlhe all real solution I the 


Fundamentals, no 


wave 


probl In. 


K. G. A. PHivuips’ (written) To my mind industrial relations 
problems came into being along with the Big Business dea 
and I think it well and timely that we give these various problems 


serious thought and study 
In our industrial relations work at the 


Multigraph Company the biggest topic of the day is our industrial 


democracy. Therefore, although it « 
ranks first 


Industrial Democracy 


omes last in po 


done, it in order of importance. 


In our case was no “ spur-of the-moment 


idea.” It is a subject we have been studying almost as long as 
we have been in business. Our active interest dates back about 
tive years—we have been all that time progressing toward out 
goal. It took about a year and a half of constant study before 
final plan with its constitution became a fact. It tor efinite 

shape toward the end of February, 1919, and fina Mar 
the plan was put up te the emplovees 

The plan of putting it up was interesting—J don't reea ing 
heard of it being done our wav betore We mailed a letter, er 
President Osborn’s signature, enclosed with it a book deserib r 
The plan and the constituth ind sent it a to the emp 4 
ome addresses he letters were so timed in the mailing that the 
hould reach the homes Saturday morning. We wanted them to 
be part of the Sunday reading program, and had a “* hune t 

ey would also be part of the Sunday conversation prograt 
We figured that the more a persor ad to ab e nla 
the more thorough would be his nderstanding Wi 0 ree 

it inasmuch as e envelopes bore the return eat e Ame? 
Cal Mult rap! ( ¢ pa ) the Tf ( Mi Ma ‘ ere 
ould have been ¢ ib ‘ CUMIOSITV arouses \\ ft rec 
strongly on the questior ir there's ( col 
trom the compar what are they riting to 0 Ibo r ! 
ale elopments proved that we were 1 t I dg 

Along with the letter went a pledge card The er 
were asked in the letter to read e pl ovel ind 
come in the follown Monday to President Osborn’s offic ‘ 
e} frankly what thev t ought ot the idea | ‘ ‘ { 
nd were in favor of it they were asked to sign the edge car 
| they were ot in tavor of it or distruste: é were e 
to tell Mr. Osborn what thev thought and he tried to “ ss he 
mn the real purpose of the plan. 

About 95 per cent of thre people accepted the plan with the 
rreatest enthusiasm. About one per cent prophesied dire failure 
About four per cent thought it was some sort of a trick Phis 


last class was most amusing. Its members admitted that so far 


as they knew the company had never gone back on its word to the 


men. It had never played any tricks on them, had always been 


uare and all that 


and then they would hesitate, and the silence 
wi uld speak volumes tor the broken pledges that had made ip 


their experiences before they came to us. I don’t blame men f¢ 


. 
being suspicious. Some of the stories we have heard would break 


the faith of the strongest of us. There must be no more of it. 
A square deal must be what it says. 

Perhaps, in telling of the steps leading up to our installation 
of Industrial Democracy, it may be thought I am laying too much 
stress upon a detail. | am not. 
cepends upon the introductory steps. 


Well, we had our elections 


The sueecess of the whol plan 
lots of competition between rival 
candidates; lots of campaign speeches; lots of real old-time 
Immediate- 
lv upon taking office the congress turned its attention to that one 
ease of election fraud, with the result that those concerned wer 
eliminated,—three of them. 


election enthusiasm—even one ease of election fraud! 


That bit of serious-minded justice 
was startling, a true index of the seriousness with which the men 
took their new jobs. 

Since then we have had many incidents that have made us wish 


? Vice-President, The American Multigraph Co., Cleveland, Obio 
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we had started sooner. For instance, I will refer to some of the 
minutes of the congress meetings and pick out suggestions that 
were approved by the senate as being wise and necessary. 
Educational Committee: Suggestion that certain employees be 
taught what the Multigraph does so they might do their work 
with greater understanding. (Assemblers and final inspee- 
tors ) 
Production Control Committee: Suggested rearrangements ot de- 
partments that will produce greater results 
Suggestion Committee: Presented about fifty new ideas, the 
will 


tools, ete. 


prin- 


cipal one of which result in considerable saving in 

handling of 
Sales Codperation Committee: Working all the time with Sales 
manufacturing and keeping up 
Latest job the reduction of time taken to fill 


and ship foreign orders about 80 per cent 


Department. Pushing 


standards. 


Producing 
Total suggestions adopted to date, about 65 


Sanitation and Safety Committee: Always at work. 
great results. 

Recreation Committee: Managed several dances, an indoor base- 
ball league, bowling league and all gymnasium classes 

Spoiled-Work Committee: Very active. Reported last week on 

that and inereased 
production on a certain part about 150 per cent 

Shop Training: Manages all class work during season just finished. 
Promoted mathematies classes (two each week after hours) 
and a big general shop efficiency class that met every Friday 


correcting a condition reduced serap 


night, having an average attendance of 150. 

Industry has got to begin to get all the effort it is buying. It 
should no longer be satisfied with the services of the hands of its 
the brains, too, must be induced to participate. This 
matter of brain and hand cannot be commanded either—it must 
a pull-together effort. We think we are headed that 
way through our Industrial Democracy. 


workers 


be more ot 


C. B. Aveu’ (written). Both capital and labor have within their 
ranks elements of sufficiently radical tendencies and proportions 
to cover them at times with opprobrium in the estimation of the 
publie at large, and it is these two elements, which might be 
termed the arrogant and the ignorant, in their own midst, that 
rid of, if they are to make the most headway in 
their common progress. 


each must get 


It seems almost certain that the six lines of development listed 
by Mr. Alford will go a long way, if fairly universally adopted, 
toward lessening industrial unrest ; 
it since the fundamental cause for this unrest as admitted by the 


but, they will hardly eliminate 


author is fear of unemployment, and methods of overcoming it 
have not been included. Some persons may point out in opposi 
tion to this statement that during the recent period of tremendous 
industrial activity, labor unrest was perhaps at a maximum; but, 
in answer to this it may be said this unrest was quite abnormal, 
due very largely to war conditions, and was moreover aggravated 
by employers practically bidding against one another in the 
labor market, with the very natural consequence that labor tended 
to oscillate to and in the 
contrary event to insist on wages being brought to the high level. 

One very important item the author has omitted from his list 
is “ Americanization,’ which has many 
corporations for a number of years past, principally through the 
medium of schools for their employees ; but, fine as is the work 
already done by them, the task is so huge that it needs to be 
supplemented by greater efforts on the part of the various states 
if real headway is to be made. 


fro, wherever wages were highest, or 


been earried on by 


In Pennsylvania, for example, 
one authority has announced that with a population of 8,000,000, 
there are 1,500,000 foreigners over the age of 10 years and of 
these half a million cannot read or write English, while a third 
of a million cannot read or write any language, but what is worse 
than these statements is the further fact that the half-million that 
cannot read or write English increased to this figure from a 
quarter-million in the short space of 10 years. Illiteracy is a 
fertile field for the propagation of every kind of “ism” and it 
seems astonishing that a condition like this should exist in any 


1 Director of Standards, Processes and Materials, Westinghouse Elec. & 
Mfg. Co., East Pittsburgh, Pa. Mem. Am. Soc. M. E. 
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state in our Union, and doubtless a similar situation exists in 
certain other states. 


Dwicut T. FarNuAM’ (written). At the close of the paper 
Mr. Alford opens a question whose just solution will, 1 believe, 
within the next ten years tax to the utmost the ability and re 
sourcefulness of our financial, economic, ethical and engineering 
minds. The fact that the International Harvester Company had 
hardly installed their “ industrial democracy” plan -before they 
were deluged with recommendations for rate raises illustrates this 
trend. When their committeemen, however, were taken to the 
company’s books and shown that the business could not continue 
if their demands were granted, unreasonable demands for the most 
part ceased. From the standpoint of ‘human relations, then, the 
first general principle necessary in order to establish a sincere 
industrial democracy would seem to be the possession of profits 
which will survive the light of publie opinion. 

The fair division of the rewards is the question which we face, 
and it will eall for the development of the general principles under 
which controversies may be adjudicated. The first step is perhaps 
the establishment of a fair return upon capital which is so in- 
vested as to be reasonably secure. The next step in logical order 
to insure stability would then be the determination of adequate 
sinking funds to make reasonably certain steady dividends from 
each sort of business. Setting up such reserves would take in- 
vestment in industrials out of the gambling class and would make 
them attractive at a 6 or 7 per cent return instead of having to 
offer chances of 15 to 20 per cent in order to sell stock. 

One of the rocks upon which profit sharing has in the past gone 
to pieces has been its call upon the workers to share in the 
The 


determination of the share to which labor is entitled. The 


sacrifice during dividendless periods. other has been the 
solu- 
tion of such questions requires first the scientific analysis which 
the engineering mind is best qualified to make. 

What Mr. Alford deseribes as the second great tendency in the 
development of industrial relations,—the willingness to consider 


the workers in groups—I interpret as not so much a plea for an 
understanding of mass psychology as a plea for that knowledge 
vhich brought the ancient Greeks to the belief that he who under- 
stood life was all-powerful. 


Every age has had its imterpreter 


of motives which actuate humanity. Today the human psycholo- 
We applied the mind of the 
engineer first to materials, then to machines. Now we have reached 
labor. 


gist is an industrial psychologist. 


C. E. 


zation in industry, relationships have each year become more and 


IXNOEPPEL (written Through organization and speciali 


more complex, so that today this great problem of human contact 


is by tar the most important con 
Industrial | 


industrial structure. 


fronting us, and my prediction 
t 


is that from now on elations will be considered the 


kevstone OL the 


[ am therefore pleased indeed 


of Mechanieal 


lations the prominent place It occupies. 


to see that The American Society 
Industrial Re 


engineering world 


Engineers is giving this matter of 
It the 


does not @ive the subject attention, where will the eome 


initiative 


fron rom the workers? No. From the employers? No. | 
say “no” in both cases advisedly, because in the last analysis 
each side is generally suspicious of the other’s motives when sug 


gesting improvements having to do with humaa relationships. 
The 


ideas, if not in acts, 


world-wide tendeney toward socialism and revolution in 


is due not so much to desire for political 


What 


people want are homes, food, farms, clothes, 


changes as to a demand for economic changes. the great 


masses of jobs, 
wages which balance cost of living, participation, representation 
in affairs, 


opportunity for self-expression and development. 


The gigantie convulsion the world is now going through seems 


to me to be a protest against the way modern society is organized, 
against much in the present plan of man-to-man contact. Tl 
purpose of the coming era, as I see it, is to find the right basis, 
and this the people the world over will do, regardless of the strif 
and bloodshed necessary to its accomplishment. 


'Cons, Industrial Engr., 3rd Natl. 
Am. Soc. M. E 


"Pre., C.. Ei 
St., New 


tank Bldg., St. Louis, Mo Men 


Knoeppel & Co., Inc Industrial Engineers, 6 East 3%t 
York City. Assoc.-Mem, Am. Soc. M. E 




















Industrial Personnel Relations 


By ARTHUR H. YOUNG’, CHICAGO, ILI 
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ther parts of society is really the product of the industrial “ons reports recent 


ly published, show that since 1906 they 
engineer, because he realized that in order to make a man prevented, roughly, 25,000 fatal or serious accidents. They rate 

as serious any accident which disables a man more than 35 
Man 


ager, Industrial Relations Department, International Harvester days, or results in a permanent disability, such as the ] 
iny, z 


a thumb, or an eye, or other member of the body. 
\ddress, slightly condensed, delivered at the Industrial Relations Now | 
I nsed, é al Rel: I , It 1s reasonable to ass » that such ¢ 1! : oul 
n of the Spring Meeting, Detroit, Mich., June 17, 1919, of TH o assume that such an injury would 


; 


aptain 
oS] 





582 


| 


Fisher and other writers on the subjeet have given us some in- 


teresting hgures as to the cost ot replacement ot trained workers. 
They vary anywhere trom $10 to $200, depending somewhat on 
the way it is figured, and somewhat on the worker. Of course 
it is a fair statement to say that steel-mill workers are fairly 
$100 as the 
man with an inexperienced man is not an over-estimate. 


25 000 


well trained, and probably cost of replacing a 


trained 


lf we multiply prevented replacements of trained 


workers, because of the efficiency of a safety movement, by 


$100, we have a neat little by-product, due to reduced labor 
turnover through efficient safety work. 

And then, too, there was another manifestation. As is gen 
erally known, the Steel Corporation has been facing a suit for 


dismemberment. While the hearings were on several years ago 


there appeared voluntarily a number of old employees who 


petitioned that the corporation be not dissolved, because that 
would mean a return to the days of ruthless competition when 
they did not have standardized safety programs. Ot 
one knows what 


course, no 
effect that action had on the decision, but it 
presented concrete evidence of the boosting of the morale ot 
the workers through safety work. 


THE QUESTION OF EMPLOYMENT MANAGEMENT 


management, and ask 
illustrate 


Turning for a moment to employment 


ing your pardon for a bit of personal reference to 


exactly what has been the change in employment methods, | 
will cite the circumstances of my first employment. I went to 
work in a steel mill during vacation time when | was thirteen 
years old, I reported to the engineer and he turned me over 
to his assistant. The assistant said, “* Do you know anything 
about oiling?” I have said that I was thirteen years old; nat- 


urally I knew everything about anything. He said, “ Al! 


right, here is the cylinder oil, and there is the beeswax and some 
Here Go to it!” And that 
instruction in oiling. 


sand. is a ladder. was the extent 
ot my 
The third day I was on the job we had a fire caused by an 
overheated bearing. | the fire when it first started, 
threw a bucket of sand on it, and put it out, and by the time 
full of 
I told him the oil cup 
(Laughter.) Quick 
thinking onee in a while will save you your job, you know. 


discovered 


the boss got there I had the oil cup in seeurely, had it 
oil, and was working away with a wire. 
was plugged up. I got away with it. 

The day following the State Factory Inspector came through 
and asked me my age. I told him I 
December, and he 


would be fourteen the next 
that 
shall be employed until he is fourteen,’ so I had my first ex 


said “ There is a state law says no on 


perience of being fired. But I still have distinctly a feeling of 


horror as | think of the days that I climbed on a rickety lad 


der, unsafe as unsafe could be, up to a high-speed shaft. In 


those days we oiled while the machinery was in motion, and thx 
high-speed pulley on one side of me without any protection 
whatsoever, and couplings and collars on the shaft, had pro 
jecting set serews and bolts galore. There was absolutely no 


thought given to safety. 


I well remember the first day I was on the job. An emery- 


wheel explosion occurred. It was frequent in those days, 


just 


as frequent as crane runway accidents were, and those things 
that vou don’t hear of any more. 

And I also think of the possibility of a great financial 
through the neglect properly to educate a new man in a rather 
important and dangerous job. If that fire hadn’t been dis- 
covered within the first five minutes it would have swept through 


the shop. 


loss 


PROCEDURE OF A PRESENT-DAy EMPLOYMENT MANAGER 


Contrast that with the employment program in effeet in many 
shops today. In every well-managed institution there is an em- 
ployment not necessarily known by that title, but 
functioning as such anyhow, to whom a request to fill the va- 
eancy ot oiler would be referred. In my own ease my reception 
at the gate was somewhat individual, because my father was 


manager, 
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employed at the plant, but if there had been a vacancy, and no 
one who was known personally was available, the assistant en- 
gineer would have gone to the gate and picked a man from the 


Waiting erowd, and a crook of a finger would have put that fel 


low on the 
that 


To lay 


pay roll. The paymaster would have been intormed 


this man was oiling. 


Instead of the 
group hanging around at the gate, there would be a well tur 
the 


manager, 


there would be a process OL st lection. 


nishe employment oflice with a waits room, and when 


request for an oiler was received by the employment 
had 
who was adaptable for that position, and he 
in full the just 
meet in getting the right man for that job. 

It the 


be interviewed across a desk by a 


he would go out and seek a man who some experience or 


would also know 


duties and whiat specifications he would nve to 
would 

who could talk in lus 
full 


show up in the 


nan Whom he chose were a toreigner that ma 


anh 
invited to tell in 

that 
investigation that are sent out as a 


own languaze, and be 
It he hed 


letters ol 


his past experience. 


about it, would rephes to the 

rule. 

1 am not one of those who believe that the employment man 
b, I 

iob, 


job, and the 


ager is the final judge of the fitness of a man for thie 
think that rests wholly in his performance on thi 
judge there, but certainly the 


foreman is probably the final 


emplovment intelligent first sifting. by 
sifting, get rid of many palpably undesirable applicants. The 
after that to be the 


then be given a complete physical examination, 


manager can by 


Coors 


apolieant who seems silting man tor the 


position would 
not necessarily to reject him if physically impaired, but to make 


sure that he would not be assigned to a job that would further 
injure him if he had any physical disability. 
It he that 


would probably be told something of the policies of the 


were acceptable after physical examination = li 
company , 
be given an introduction to his employer 
be told of its safety 


conduet. 


the corporation—and 


handed a book of rules of 
told that this rule book 


Committee, employees in thi 


program and 
He would probably be 
the 
that if he didn’t fully understand it and wanted to quiz anybody 


Was 


made up by Satety shop, al ad 


on it he had only to seek the nearest old-timer who had been 
concerned in the revision of the book, and he would be given 
full and complete information. Undoubtedly, he would have 


greater respect for the rules when he learned that they were made 
by the men themselves. 
told of the 


poli v ot 


Then he would be 
that 


promotional 


opportunitie 
Was Lit the company to promote trom thi 
not to hire anybody at a given wage unless they were satistied 
thet 


nobody then in their employ at a lower wage could be 


promoted to fill that vacaney. He would be quizzed particu 
larly as to lis ambition. What did he want to be? He woul 
not necessarily be put upon the job as an oiler permanent 

but in an efficient filing system for recording applications 

ambition would be registered. If he aspired to be a machinist 
and had stated that he had had certain experience as a bene! 
hand and was attending night school, that would be reeorded: 
and later, when a machinist was desired, preference would be 
given those applications from employees already in the service 


Probably at that time the employment manager would send 
this chap and say to him, “ When you first went to work her 
six months ago you were put on as oiler. I understand vou ar 
still doing it, and you said you were going to night school t 
learn to read blueprints and take up manual training, and so o1 
Just how Now | hav 


And possibly hie would 


proficient are yousas a machinist? 
vacancy and you might be of use.” 
fitted into that job. 

When he was hired there would be entered on his employee’ 
record ecard a pretty complete history of him, his social condi 
tion, whether married or single, how many children he had, jus 
how many dependents he had, where he was born, his age, 
schooling, his military service, if any, whom to notify in case o 
sickness, result of physical examination and so on, for statistica 
purposes and then he would be sent to the job on sort of 
personally conducted tour. He would be taken by an agent o 
the employment office, watchman, or special guide, and first show 
the gate nearest his work so that hazard o 


any unnecessary 
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traveling through a long plant might be avoided 


n coming to 
work, 


In the meantime, if he were a single man he would as 


va propel boarding house. If he were a married 


temporarily located in a boarding house, the employment 


nev would probably show him a map OL the winityv « thie 


plant and the desirable residential districts for his type, and 


rive mi a l ) reputable real estate mnen as 

him in locating permanently, and show him the street-car lin 

vhereb might best get to work. Finally, when del 

the foreman tor whom he was to work, he would be introdueed 

own name and learn the name of his foremay Now 
the worker, whethe i be toreigner or Am ean bom 

troduced to lus foreman by name and the guide make ! 

\ inderstand each other. 


The toreman probably repeats * John Sobrinski did I get 
John 
personal guide 1s, 
Mr. 


necessary in the 


riglit? Well, my name is 
And the last 


VIsSOI 


Smith. I fore! 


am your 
he labor SUPE! 
foreman, to give this mat 


word ot the 


particularly requests you, 


any special introductions particular hazards of 


his job.” And then and there the foreman, either hims« o1 
through a tellow-workman, tells this man something about his 
job, and introduces him by name also to one or two of his 


neighboring workmen, so they will know each other, and the mat 


ean go to his tellow-workmen and seek and get in 


| know all of us here have probably been on a new job at least 


once in our lives, and I don’t care how brazen we may have ap 


peared then or how brazen the foreign workman o1 


when he first goes on the job, yet down in his heart there 


sa certain shyness and a certaim craving for fellowship, a desir 


o have somebody that he may know by name, that he could go 
and ask a few questions ol. rhis feeling exists ist as much in 


ie heart of the laborer, be he toreign or American born, as 11 


did in our hearts when we went to work in a strange place 
Sonn uployment agents go still further, and « | 
process of hiring a worker give him a movie show picturing the 
omplete operation of the plant—taking it from the rec ot the 
raw material, through the various manufacturing processes, 01 
hrougt 1p . i eneral as it may be or just : 4 piete 
sit av be in tl pace of time available, and increa 
, . .¥ engthet 
Wi i> ( ora plovinent 1 ina ie! ” ! i 
il nami ‘ or! Tal nut Ol na mber 1 
out the } ber we put to work lt i veal Bb 
ingest ) we i! ! oO boast O ! } ne 
il, ana ! i! 1 half to pu i ! 
a) 
Now r Ce hing more than a ippre oO 
t contrast to bru o vour mind how we i 
1s ow much he mav be made to fe na he 
ruc e part o it establishment, if he is put to work b he 
odern method, as contrasted with the forme: It wher 
it o7 he ob the foreman calls his attention to the movi 
ire of the particular operation that he is engaged in, and 


} 


from the central 
that is the 
power to run the 


wheeling cinders away boiler plant 
told at the time that eentral boiler plant na 
irnishes the 


plant that does the thu that 
saw in the these cinders are 


generates all that 


movies and that the refuse trom 
he | nks 


to the plant as a constructive foree, as an Important p irt 
that is 


e boiler that power—then and there 
4 
Iscil 


that 


machine, and very 
feel. 


industry today is evidence of a social, a po 


necessary 1f we are gol! Oo 
tle this unrest that we now 
tieal 
rest that must be met freely and frankly and squarely and 
yrreeted. In fact, it is manifested as Bolshevism in its ultra 
dical form. It is no less than that. 
the Bolshevik movement in Russia is finally written, and we 
ow just what may be found that a 
ntributing cause was the fact that the citizens of that country 
d no part whatever in their government. 
them and for them, but never by them. 
n on the know.” 


The unrest in 


Probably when the history 
large 


its causes were, it 


Things were done 
They were never taken 


\nd while it is possible that their condition as citizens of that 





ENGINEERING 583 


country under despotism was as good, their living condition 


all other conditions just as fine as the themselves 1 rht have 


done through de mocracy, they never had that teeling becaus« they 
had 


not been consulted. It 1s my i statement ol 


pasic 

)) vchology to say that we are onl diy imterested in the thing 

that other peopl are dome tot is, bul we are nlense ntiere ted 
the things that we are doing tor ourselves 

Going just a little turther ‘ e set ! ‘ t 
movement, the efficiency that ma i ( ni 4 

e workmen themselves on such a} ter of com erest 
isn’t it perteetly logical to go to the men ( t 
tion on other problems ot mutual interes recereatu on, 
health, and then the controversia natters ot our ! res 7 

It has been stated by Protessor Hoxie that natur: e aims 
and purposes of employee il emplover are ! rol! that 
thre employer seeks long hours and low wages as a means to a 
low eost of output, and that converse he employee ntly 
seeking shorter hours and higher wages, which must neece rily 
mean a decreased output. 

There is abundant experience in the industrial world today to 
show that the reduction from twelve hours to ten hou n the 
length of time employees are working has not decrease produ 
tion—that the reduction from ten to eight hours has been ae 
complished in factories without any decrease in the output, and 
that today reductions are being made from nine to ¢ hours 
without any decrease in the output. Shorter hours do not neces 
sarily mean reduced output Neither do higher wages necessarily 
mean increased cost, if they mean a higher standard of ng, a 
hetter mental and physical development I firmly beheve that 


there 1s a common ground upon whi h el plover and empiover can 


meet for the consideration of their problem, and it need not be a 
controversial affair either in the consideration of wages and 
hours anv more than anv consideration of safety or health o1 
recreation oO}! plant canteens or anvthing of the kin 
Tue [INTERN ON I ESTER COM ar OF | OYE! 
Rt s 

Qur plan is known as the Harvester Industral Couns n of 
employes representation, and was offered to the emplovees of 
the company on March 12 of tl eal It was rar : 
tion to them to participate the deten tior he poley of 
the con pany or all matters of mutual interest, inelu es 
ind hours, o1 in equal basis The were nvited to ( DY 
secret ballot, one-ha of the membership wo! | 
vhose unction was to determnu e DO of ‘ ony 

he various items I hay el el ed if Cl I 
pointed the other half of the bershiy \ cua er 
participation is had b tl } ‘ ) ! t el 

ere are only two ballots eas \ mayjorit yf 
ection deter es their attitude cas \ by 

( he majority ot the manage ! representa ( 

These unit ballots have the sam« ilue, regardless of the 1 er 
‘resent on eaeh side The employees are guaranteed t) 
a tree performance and a free action in all of their act 
employee representatives. If there is any questiot dis 
t10n on their part, they may appe il clirec » tine esice ind 
if not satisfied with his adjudication of the matter, it 1 t] 
be arbitrated upon the selection of an arbitrator, mut rres 


able, whose decision would be binding upon bot! 


The plan was not put into effect at any plant 


eonsiderable majority for it. It was first 


vote by 


American and three Canadian 


seventeen plants It was adonted 
three The 


plants petitions were cireul; 


at seventeen and failed of adoption at 
failure to adopt at these thre 
asking for another ballot 


dav atter the 


and an opportunity of coming under 


the plan. The statement was made that the emplovees did not fully 
understand the plan on the previous day because it was written 
only in English. We have since published it in foreign languages 
beeause the employee representatives find it exceedingly difficult 
to convinee foreign-born employees of the exact meaning of a 
certain clause if they themselves have to translate it. 


We also made an error in the form of ballot. We vse a 


hallot 
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stating * For adoption. Against adoption.” We had some very 
good friends on the outside of the plant who were working against 
that plan and they told many employees, many foreigners, to vote 


on the bottom line, and when they saw the phrase “ Against 


adoption” it did not mean anything to them and they voted 
according to instructions on the bottom line. 

There was no positive effort on the part of the company to 
Kach 


was furnished with a copy of the plan with a short 


“sell” the plan. It was simply a dignified announcement. 
employes 
résumé of a facsimile of the ballot, and asked to indicate, after 
three days of consideration, his wish for or against it. At the 
present time we are operating in nineteen of the twenty plants of 
the Harvester Company under this plan. 

(nother fundamental included in the plan is the guarantee of 
the protection of the employee against any discrimination be- 
race or sex or membership in any religious body or 


ibor organization 


FUNCTION OF THE WorKS COUNCIL 


Che function of the works couneil is limited to the determina- 


tion of the policy of the company with reference to wages, hours, 


recreation, health, sanitation, restaurants, and other matters of 


mutual interest. . policy having been determined, its execution 
hes wholly with the management. But the manner of exeeution 
being open to question at any time, it may be brought up through 
the works council. In other words, we have given to the em- 


ployees equality in participation in the legislative and judicial 


functions, but not with reference to the executive. That, we 


believe, still lies 


wholly with the superintendent and foreman, 


and it is further accented in the procedure in bringing matters 


before the works couneil. 


The plan states that any employee desiring to bring a matter 


before the works council shall present it first to the secretary, 


who shall ascertain whether it has been presented to the super 


through the regular channels. If this has not been done, 


he shall see that it is done promptly. If the adjudication of th 


natter by the superintendent Is not satislactory to the emplovec 


I emplovee COTES 


representatives, it then and then only 
e works 


council. = It 


secretary to all members of the 


must be presented in writing by the 


council at least three Ca, 


a regular meeting. The decision of the works council is final and 


When it ag upon a matter—and it can only funetion 


rees 


nro ! in avreement because the two ballots «ast in opposition 
» each other completely deadlock the decision of the works 

coun it is forwarded to the superintendent for execution ly 
: council deadlocks, it is then in order to reopen a discus 

sion or propose an alternative or compromise resolution. If the 

deadlock still continues the matter is then referred to the pr 

Cl of the company, the highest executive officer, who is giver 

ten days in which to propose a settlement acceptable to the 


v of the emplovee representatives. 


THe GENERAL COUNCIL 


If he fails to do that within the following five days he may elee 


to put it into arbitration direct, and arbitration is by mutual 


consent before a disinterested and non-partisan arbitrator, if one 
chosen. If If they agree, the 
matter is settled and their decision is binding and retroactive. Ii 


ean be not, each side selects one. 


they cannot agree and choose a third arbitrator, a majority of the 


elect to 


three is binding on both parties; or the president may 
throw it before a general council 


such a reference, or in the event that a matter is introduced into 


provisions being made that by 


a works council which is common to more than one other plant, 
the president may indicate the other plants which are interested, 
and call a general council of those plants, whereupon the works 
council originating the proposition ceases its consideration of the 
matter. 

In a general council the employee representatives of each of 
the plants designated by the president send at least two of.their 


representatives. For a veneral couneil they select one for each 
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thousand employees or a major fraction thereof, but in no ease 


less than two. The president names a number of management 


representatives, not greater than the total of employee repre 


sentatives, and they function then exactly as the works couneil 
in regard to the method ot ballot, ete, 


Provision is made that either council may be recessed at 


any time and the employee representatives and management em 


ployees be privileged to withdraw and canvass their action. In a 
general council a recess may be taken to enable the plant repre 
sentatives to consult with the other members of their works 


And 


supe rintendent shall convene 


council. provision 1s made, in order to do this, that the 


the works council in whole or any 
part ol the employee representatives tor conterence with the 
representatives who have been elected to the reneral eouneil 
Their traveling, hotel and other expenses are paid while in th 
pertormance ol this work. 


Atter consultation with their plants upon a matter 


the general council may be reconvened, and decision is then 
binding upon all plants affected. Provision is made that all 
emplovees serving on the works councils shall be paid tor the 
time they are so serving. They are privileged to call befor 


them any employee of the plant to give testimony in a ease under 


consideration, and the time of the employee so summoned paid 


Provision is made, however, that in case it is not 
their 
, they are at liberty to arrange for a pro rata assessment 


That 


acceptable 1o 


the emplovee representatives: to recelve money tron the 


Company 


} ‘ 


oO Tre 


emplovees directly. was because of the objectior 
which had been made by organized labor and other students of 
the subjeet to the general plan of paying emplovee represent 
tives while serving as such. 

Copies of the plan are available, and no less than 658 spe 
requests tor them have come from other indust: stab ! 

ents, trom colleges and universities, from individuals, and fron 

10uS sourees, 
RES Loos SHI y Wi or . 

Wi have beer most avreeably SUrprises t | 
accomp!| shied ro hese worl $s ¢ounel rhea \I 
surprised only at the rapidity with which they wer «4 lishiec 
HDecuus here : oO Guestilol nour (i 
ultimate r{ 

There were ¢ ‘ he « plovees 148 rep 
19 « bere | ~ iverave ( I ’ ss 
| ) i rs and ¢ 
0 ( sedate mart ‘ \ ( \ 


atu ed ¢ iZens 
Nin — e all of ti 
elv-sevi er CF OL ; oO 1¢ plove > ‘ 

and eligible actual voted or or avan t! i 
proposed tor adoption The results at the vay , rane 
from an almost unanimous vote for it to a vote of sixtv to forty 
against it In two of the plants. One or two of tie plant howe 

| ‘ ‘ ; ; ‘ } ] ‘ , 
only a seant majority for the plan, considering the number o 


men involved, and we were somewhat puzzled at the re 
just what the result 


would be. For instance, at on: plant th 


majority on the whole plan was only 200, and iy 


malleable 
the plan and 125 for it. 


department—we will say the foundry—the vote was 


And we 


those 125 should be the only ones who would participate in the 


265 against thought that 
subsequent nominations and election, and we might then have a 
condition where only 65 of them would eleet a representative fol 
practically 400 men, which we could not feel was true representa 
tion. We were very much relieved, however, to learn that 98 per 
cent of all of the employees present and eligible act ally voted at 
the nominations. 

In the department just mentioned every man working on that 
day—nearly 400 of them 
again in the 


participated in the nominations, and 
final ballot for 
nominating ballot was provided first in order that the elective 
representative might have at least a majority vote of his con 


elections. On the elections a 











frendly attitud 


s eouncil, the 
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stituents. It can easily 
S00 men and 


OnLVY One 


ve seen that if we | 


elective ballot 
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1 a department 


and there were, 
candidate running pretty evenly, possibly a man with « 
or 30 votes would win the election. The nominating ballot 
ire tl it least a majority will be had by ‘ \ 
candidate 
‘ bore te east for the suceesstul eandidat 
= W OS per cent ol the total. so that the wim ne « 
ents ol Vi lee ed, 1) ! mre Lha \ r 
tue! Wi i ngle exceptio eve 
ae! Wil Chl ! res DB be | al ! ! 
pel d el the employe eprest ( ‘ 
i ('! abvie 0 ¢ ( L more sil it I nia 
! ( ! ) n did the emp ees bb ( 
Hlarvester Compa it Ss ope 
1) cip ly ber ol union me ‘ 
ver rere ‘ ine ( ) 
‘ 1) ‘ ( ) na one rie prore 
‘ plo } ‘ ruc e po ) ‘ 
‘ ” ! eir na c1p ) “eo 
! re ntative 
I re el rhe 1) 
eVE ) 1 yw shor 
As one old ooker 
W ! i ! 0 (fit ! part 
a ‘ Tenant ! 
ermine es hour 
‘ ON ? ‘ re ere 
') ‘ pole i rey i is } is 
Lor’ el Sti ‘ Tike ‘ =“. OW 1“ \ ‘ ‘ 
‘ i popvaor ! lime tor sue il ! i ( 
mer DUSINCSS Was a mn} live aus Wi ‘ ) 
our waves ind our rates were is | rit 
I al naustries ur own Viel and tha 
ruciuive worl eourns a thro rt erena 
edu ol ot the costs would we be enabler ’ 
Sand stl remain L COMpebLlilive marke brie 
r to do their part we would do our pat nd ‘ , 
hel na Ow eNxine Vhat eone ms were 
whe rhe lé 1 rhe rhe } i eos W ile ‘ 
‘ I ‘ " ‘ ao so 
our experiences hu ! inder the “ Har li 
( pl ! tive \ COUNCILS have hy ri¢ ! 
\ itistactory cone or ol i ma ! prop \ 
exceptliolr fhat exeeptio was in reter ( 
W ( ind hours revisior atte ! about 2d p 
plo ees ot one ot rhe pimnts, The propos ’ 
e emplovee representatives did not meet the roval ¢ 
management. Atter an extended diseussion was who 
and frank, the ballot ot the works eouneil res en ! 
This was probably due io “an agreement to disagre ye 
both sides felt that the matter was one which could well be 
red 1 


» the president ior settlement and 
is course should be 


tollowed. 
tomatically the matter came before the presi 


Oo make a compromise offer to the employe representatives 


met with their entire approval and at 


four days after the original action had 


mid been 
proposal ot 
mous approval of 
was settled to the 
resulted in 


the president had 


satistaction of 


1 a marked advance in the morale of t 


ot the employees toward t} 


less more firmly established by the manner in 
was handled. 


vably re per eent of the 


is translated outside 


LIONS 


actual business 
of the regular meet 


ee representatives and referred by them direct 


complete satisfaction of all concerned. 


a 


were en 


| 


the employee representatives 


all econeerned In I 


ent who wi 


taken in tl 


received 1 


ie plant al 


Counel 
which | 
. : 
the wor 


to the fore 


} 


ors Many 
or complaints have been brought to the attention o 


This has been 


and th 


superintendent, who have promptly cared for the matter 


a special meeting, 


ol particularly true nh reer f corre ( 
yt) Tri mpre | a) > op rie ( ) Co el 
US Wee pave on re ( ) ect 
‘ similiar n ‘ ( eS « 
esper ! eq ( love 
7) rie ana 2 aie ‘ 0 oO ao 
hop rule ( 
ot [he employees have e1 ppr 
OP por ll 0 re 
ition and have been execeptior ! 
ijfter eon rie ‘ ‘ 
( ! pro ‘ on probtk ~ re 
er re irl oO tne Oo! ‘ bor ‘ 
oO il ( el ‘ 1 0 ‘ 
Some , 
! ent I ‘ I \ 
} ) ) 
dl ’ (ia 1] 
I b ‘ 
Fi 1 
s oO ‘ 
i) ‘ ) ? nT ) ‘ 
} ‘ Vrhio ¢ i a | ’ TT ? 
‘ Whole ) 0 ‘ ) i ene ‘ 
iry service ¥ 22 per cer I ch | 
rile eal lhe silnie 1) yar ( ’ thre " ‘ 
peopl wains whol ‘ el hike vere ( ele 
yho it ele I eC Ca 1) ‘rl! Vil tye \\ ré 
racial spit vas 36 per 
Phe erage parti , ‘ ” 
ot Americans (nm he 
ons he ore el wh ( ‘ \ no ( 
fore no pound bh ‘ i ‘ ex ‘ \ 
tive sl ] Pa 1 
" 0 Yr ON ) ‘ \ 
‘ ! rip ‘ re hee I 
s not a citizen, not bound by thos é I 
eonclusiol 1 i re I torelg! ~ “ ‘ 
endered was all wror and not : ed DV 
Now na was aone il ‘ ‘ ) ( 
’ i= i] y ‘ ‘ i 
the thouneht o PY ! he st es how 
pete will | a1ous al «it I e prop 
RESPONS ES | Works COUN 
We had 1 restauratl w hie was 1! ery satis ( 
losing money tor 


l { | ( 0 ting the results w wi 

We t irned it over to the works couneil and the patror 
trebled since that time. It o longer shows a defi 
frankly and freely turned over to the men to manag i 
their own manager, they make their own rules eV st 
prices, and they “ave learned somet Ing abou ‘ l 
business that we wanted them to know, and somet 
trials and tribulations, and we ive “sold” the propos 
tirely. 

We have had one or two requests for reinstateme 
charged employees We have inectionalized emplovmer 
and all recommendations for men o Lhe part en 
reviewed at the employment office. There are no rest 


our plan as to what may come before the works 
eases—the only cases thus f 


ar that 


ave bee 
works council by unanimous vote 


ipheld the 
ployment manager and refused to reinstate 
thought | 


caer 
i had a just enevanece, 


The safety program has been rejuvenated, 


the 


eoune 
present 


Wi thou 


emplove 
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were getting up efficient bulletins and we thought we were carry- 
ing our message all the way down the line. We thought that our 
safety program was satisfactory, and we couldn't go much farther 
with it. Sinee the inauguration of the works council, however, 
our aceident-frequency rate has steadily fallen month by month. 
The character of the bulletins has changed somewhat. 
written in and by the 
committees. 


They are 


shop parlanee, men on the safety 

The sub-committee organization activities of the works council 
have been wonderfully well arranged by the employees themselves 
without any action of the They have 


mously said that they do not want a grievance committee. 


unani 
They 
Those are sub- 
jects that they want to come out for a full diseussion in the works 
council, and their reasoning was somewhat along these lines: They 
said, “If we had a grievance committee which only went to the 
boss on controversial matters, he couldn’t help but get down on us 
a little bit, and beleve that we never think of anything except 
how And we don’t 


management. 


: . 
do not want any committee on wages and hours. 


to make trouble. want to have that put up 


two men, we want the whole eouneil to work on 
that; and then, too, we have this feeling that if a 


to just 


one or 
man 
to us with a grievance or a request for piece-work revision, or 
revision of prices or hours, we don’t ourselves want to say to 
him, ‘ Well, you 
John 


comes 


go over in the blacksmith department and see 
is on that committee. We don’t 
have anything to do with that.’ Those are things they want us 


to get 


Doe, because he want to 


into, and if we do, we 


want to do it to our complete 
satisfaction.” 

The sub-committee activities, so far as grievances and hours 
and wages have been concerned, are always taken up by the 
council as a whole, and it has meant that no one or two individuals 
sat themselves up as business agents in the plant. 

The question has been asked how much of this human relations 
problems lies within the field of the mechanical engineer. En- 
gineering, to my mind, has been the consideration of an exact 
science, and these matters of personnel in the industrial sense ar 
not reducible to stable factors at all. In the whole seale of in 
dustrial relations we are always dealing with the human being 
a body with a mind, a creative force, and a soul, and therefor: 
not reducible to any sort of stability as regards its valuation. 
You ean’t get up any sort of a formula which will solve a given 
condition, and repeat on it. And I don’t believe the personne! 
problem ever should be treated as a science and coldly analyzed 
or formulated. 

I believe that its direction and its constant progress should be 
made by men, not necessarily technical in their education, al 
though we do need the assistance of every bit of science that can 
be brought to bear, but more particularly men who are given over 
to the idea of real service. 

There are many employment managers functioning today in 
splendidly furnished, mahogany-lined offices, and who receive 
the requisitions from foremen for help and who analyze the jobs’ 
specifications quite technically, and select by means of phrenology, 
and goodness knows how many other “ ologies,” applicants from 
the waiting line, if there is such a thing, or by scientifie ad 
vertising, if the waiting line is not there, and possibly fill those 
jobs. 

sut I believe the work is best done by men who forsake the 
office and don’t hire through an employment window but get out 
and interview a man across a desk, and look upon him as another 
human being, one who is coming into a strange land. into a 
strange company, and make him thoroughly at ease; who will sell 
him his job as a constituent part of a great assembly, who will look 
after him, not in an apparently disinterested way, but in a) 
atmosphere of good-fellowship after he goes to work, and who 
will look upon his problems with a light of experience and know 
exactly, or nearly exactly, what his thoughts are, what his 
suspicions are—and those I do not think can be had by a seienee 
as well as by experience. . 

I think the employment engineer of today—the personnel 
manager of today—should first of all be chosen on personality. 
That is certainly more than fifty per cent of the necessary make- 
up. He should be of an engaging personality, a man who ean 
converse with other men and get them in turn to converse with 
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him; who has a sympathetie ear; who has a certain poise; and 
withal, who is a good, keen judge of human nature. And then 
on top of that, as much technical traming as he may have. 

The direction of the movement lies with all of us, for back of 
it all is this industrial unrest, a manifestation of political and 
social unrest, and it concerns every citizens that 
American industry shall do business on the square, that the 
structure of American industry shall be fundamentally sound, and 
that the correction of any improper practice and wages and ae 
eidents and conditions may be had through the instrumentality of 
collective bargaining and simply changing the conditions them 
selves that are the 
overthrowing the structure. 


It is then, I believe, that we 


one of us as 


causing unrest, rather than by completely 


will have exereised an important 
reaction upon the community as a whole, and that that reaction 
will be manifest this 


Bolshevism which now looms black on our horizon. 


in keeping from our shores menace of 


MOTOR GASOLINE 


NFORMATION regarding the desirable properties of gasoline 
and the best methods of testing it are contained in the 
of Mines Technical Paper 214, written by E. W. Dean. 


The desirable properties of gasoline are summarized as follows 


as 


Bureau 


1 The gasoline should not contain too large a percentage ot 


highly volatile products, which tend to cause large evaporation 


losses and excessive danger in handling and storage, but should 
have enough volatile constituents to permit 


starting an engine 


under reasonably untavorable 


2 The gasoline should not contain any considerable percentages 


conditions, without preheating 


of heavy or non-volatile constituents, which after 


atomization into 
the engine cylinders cannot be completely vaporized and burned 


3 The rasoline should not contain material that atter com 
bustion leaves a residue that collects in the motor. 

4 The gasoline should be free from substances that attack 
metal, either before or after combustion. Unremoved acid (used 


in refining) falls under this head. 

5 Neither the gasoline nor its products of combustion should 
have a strong or markedly disagreeable odor, as this 1s objection 
able to users of automobiles. 

6 The gasoline should be free from non-combustible material 
such as water and sediment. 

As already stated, the 


Jureau does not believe that one set of 


specifications is satisfactory for all needs. The following system 
is suggested, however, as a simple and satisfactory scheme for 
regulating the quality of ordinary automobile gasoline: 

Color. Water-white—to be determined by inspection of the 
vertical column in a 4-0z. sample bottle or 100-ec. graduate. 

Acidity. Total absence of 
termined by testing 
extract obtained by 
water the residue in 
distillation. 

Volatility. The Bureau recommends a method ef distillation 
similar to that adopted by Sub-Committee XI of Committee D1 
of the American Society for Testing Materials (see A. S. T. M 
Yearbook for 1915, pp. 568-569), the only two noticeable points 


free or combined acid—to be de- 
with any satisfactory inlieator, the water 
shaking thoroughly with 1 ce. of distilled 


the flask after completion of an analytical 


of variation being the manner of reading temperatures against 
fixed pereentage points and the use of a thermometer of lower 
range. The requirements for volatility are that when gasoline 
has been distilled by the bureau’s method it should meet the follow 
ing requirements: 

a The temperature read on the thermometer when 20 per cent 
has distilled should not be below 70 deg. cent. (158 deg. fahr.), 
nor above whatever limit is fixed after due consideration of condi 
tions of use. 

b The temperature read when 90 per cent has distilled shal 
not be above another limit similarly chosen. 

e The temperature read when 50 per cent has distilled shal 
not be higher than a mark halfway between the upper 20 per cen! 
limit and the 90 per cent limit. 

d The dry point shall not exceed the 90 per cent limit by mor¢ 
than 40 deg. cent. (72 deg. fahr.). 
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Condition ot Research 


By ARTHUR M. GREI 


This paper, by the Chairman of the Research Committee of the 
{.S.VW.E., deals with the conditions under which research is now being 
ed on in the United States. The author first discusses research 

u ts relation to the technical school and engineering experiment 
stutions. Cooperative research and the research activities of the Gov- 
ernment are next presented and finally the author considers com- 
mercial and industrial research work. The complete paper contains 
li of the educational institutions having mechanical engineering 
laboratories, of the private research laboratories and of manufactur- 


ing companies having their own research facilities. 


ISTORY records the development ot science tLrom 
fortuitous observations and from systematic, careful and 
exhaustive research. The work of the Greeks as shown 
Lucretius on the constitution of matter could only have been 
atter a careful and exhaustive study of the laws of nature 
work of Hippocrates certainly indicates a previous study of 
omy and the action of certain drugs The studies ot Galileo 
Newton, of Kepler and Herschel, of Watt and Stephenson, 
earetul thought applied to the interpretation of facts which 
) the establishment of laws. The story of Berzelius and his 
laboratory illustrates the spirit of adventure into the un 
which brought to us our early quantitative knowledge ot 
ements. The aecidental observations of Galvani, Newton, 
B nd Crookes by future development and study led to results 
ateulable value to science, while the theoretical studies of 
K r, Maxwell and Hertz predicted results which in giving 
nation to theory grave also contirmation to the correctness 
verimental observations. 
ough all past ages have had men devoted to research, they 
numerous in any one period. If there is one thing, how 


at marks the present epoch, it is the prevalence of this 


In the past, research was carried on by the few, but today 
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in the United States 
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aus a result of education and as a result of the success of research 


‘ ; ] ] ; | ‘ 
in many fields one can scarcely read a periodical of any branch of 


science without finding some article on this subject. lor the last 
hity years the commercial value ot research as become more and 
more evident to industrial plants. This appreciation has been 


coincident with the growth of these plants and has made their 
development possible, while reciprocally the growth of the plants 
has made extensive research possible. 

For many years our colleges and universities have had their 
laboratories where some research has been done, and with the 
development of our industries following the Civil War the neces- 
sity of commercial laboratories for examining or controlling 
products was evident. The search for knowledge by some of the 
investigators and the possibility of application of the results of 
their researchers indoubtedly reacted, so that the laboratories of 
examination and control became laboratories for investigations 

new and unknown fields. 

Research work, quite general before the present war, became 
more extensive in overcoming the dastardly appliances ort tae 
Hun in devising new apparatus, products and manufacturing 
methods and in improving quality and production. The war has 
demonstrated, if demonstration was necessary, the value of re- 
search, and it is now the opinion of most of us that this stimula- 
ing viewpoint should not be lost and that the war-tithe interest 
should be continued. 

Before discussing the matter of the physieal condition of the 
various laboratories there are a few general considerations which 
should be mentioned. The cost of research in the past has been 
such that in many eases it could only be undertaken in an exten- 
sive way by large corporations The necessity and value have 
been evident but the small plant has been unable to inaugurate 
that which it has known to be of value. In other instances there 
have been investigations which have been of such a nature that 
there would be no commercial vain trom their results, alt! ough of 
great use to mankind. The necessity of such work has been clearly 
seen and appreciated by some, and in this country institutions 
and foundations have been established by publie-spirited citizens 


to carry on investigations or to give grants to those who are 
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The reference is to 
such organizations as the Rockefeller Institute for Medical Re- 
search, the Carnegie Institution of Washington, and the Sage 
Foundation. 


working on problems for the general good. 


A number of private commercial laboratories have been under- 
taking commissions for clients, but recently the plan worked out 
vears ago by the Associated Factory Mutual Fire Insurance Com- 
panies of New England in their coéperative laboratory and the 
Insurance Engineering Experiment Station has been applied in 
the ecodperative work of certain industries. 


have been undertaken by an industry as a whole or by group of 


These investigations 


manufacturers, and the results have been distributed among the 
contributors to the expense funds, or, in certain cases, the results 
of the experiments have been freely fviven to the world. 


RESEARCH IN TECHNICAL-SCHOOL LABORATORIES 
To turn now to the present research activities, let us consider 


first our universities and technical schools. The general equip- 
ment of the university laboratories is planned to give training to 


The 


engineering laboratories are equipped so that research work is 


the undergraduate in methods and to illustrate certain laws. 


possible, but in many eases the schedule for instruction work is 
Neverthe- 
less, under these adverse conditions some work of great value has 
been produced during the last thirty vears in the technical schools 
by faculty graduate 


so heavy that little or no research work ean be done. 


under- 
The lack of time for experimentation has been cared 


members, students and 


even by 
graduates. 
for in the engineering experiment stations by the employment of 
full- or part-time investigators. In this way work ean be carried 
on continuously to a conclusion. At present the disorganization 
of these laboratories by war activities has caused most of the 
work to cease. A return to normal conditions, however, is looked 
for within a year. The laboratories of chemistry, physies, biology 
and the other sciences have been doing much graduate research 
work. This has been of a theoretical nature rather than of the 
applied form of research more evident in our engineering labora- 
tories. The small number of graduate students of engineering has 
partially accounted for the limited amount of research from the 
engineering schools. 

The equipment of these technical schools is usually quite diversi- 
fied and adapted for research work of a varied nature. The 
equipment has been planned in many eases for certain problems 
and in some instances contributions have been made by some 
associated industries for equipment to make investigations of 
problems of that industry. Thus, at Johns Hopkins University 
the gas interests in and around Baltimore donated a fund for the 
equipment of a laboratory to study gas manufacture and its by- 
products. At the Carnegie Institute of Technology at Pittsburgh 
a laboratory for rolling-mill research and instruction is being 
established from funds which are contmbuted by a number of 
steel manufacturers.’ 

One of the great needs of the present time as voiced by directors 
of a large Government laboratory and of a large commercial 
laboratory is the need for more research men. Research demands 
a man of clear vision, great imagination, tremendous resources, 
absolute honesty, good training and devotion to work. The love 
of the work will have to be the incentive as in many eases the 
monetary returns are small. If our colleges of engineering and 
science could by some means instill into more men the great desire 
for discovery through research, they would aid much in the eon- 
tributions of this age to the future. Training is also necessary, 
and that should be done by men engaged in research. 


ENGINEERING EXPERIMENT STATIONS 


To aid the work of research for the industries and manufae- 
turers by supporting men on whole or part time to earry out 
investigations, engineering experiment stations have been estab- 
lished in many state universities. These have been active and 
the development of such institutions is considered by some to be 


‘A list of 78 educational institutions having 


. : mechanical 
laboratories is given in the complete paper. 
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of such national importance that several bills have been introduced 
in Congress for Government aid in establishing them throughout 
the United States. 

The Engineering Experiment Station of the University of Il 
linois, organized in 1903, usually comes to mind when discussing 
this question, although there are fourteen such stations at other 
state universities. The Engineering Experiment Station of the 
University of Illinois up to January, 1919, has issued 110 bul- 
letins and 10 cireulars on its researches. Twenty-eight of these 
deal with structural problems, 28 with problems relating to fuel, 
its mining, storing, combustion and analysis, 10 with problems of 
mechanies, strength of materials and machine design, 14 with heat 
problems and 11 with proble ms ol electricity and electroche mistry. 


These papers are sent Tree ot cost to interested parties In some 
ceases, and in other cases a nominal charge is made 
COOPERATIVE RESEARCH 
While discussing the subject of the experiment station, the pos 


sibility of the cooperative re search as shown by present conditions 
and the different methods of solving 


this problem should be men 


tioned. The problems of hot-air furnace heating have been 
solved by empirical rules which have had little if any scientitie 
foundation. An association of builders of hot-air furnaces has 


granted the Engineering Experiment Station of the University 
of Illinois certain funds of money to finance an investigation of 
these problems, the results of the investigation to be made publie 
at its conclusion. 
The problems of metal rolling are complex and have been 
studied in the past with difficulty because investigations must not 
interfere with production. The equipping a 
full-size rolling the Technology 
equipped with special apparatus for varying conditions and mak 


ing quantitative determination of 


cooperallve 


plan ol 
mill at ‘arnegie Institute of 
different data exemplifies what 
is being done by another industry. 

The Mellon Institute of Research ot 


burgh is unique and illustrates 


Pitts- 


research by 


the 


a development of 


University of 


funds contributed to a laboratory by individuals, corporations or 
industries for the The 
Institute was organized about thirteen years Robert 
Kennedy Dunean, and the contribution of funds for the support 


solution of problems confronting them. 
ago by Dr. 


of the research was continued by each contributor for one or 
the 
man or men on a special piece of research work and to 
The 
nishes ordinary supplies and apparatus, affords library and con 
sultation The investigations are 
made for the donor and the results belong to him. At 


more 


years. The money so received served to par salary of the 


pay tor 


very special apparatus. Institute houses the research, fur 
facilities and directs the work. 
present 
the work is under the charge of a director, acting through two 
the 
In the Institute a method of developing 


directors in charge ot 
multiple fellowships. 
complete unit experimental plants to study processes for certain 
donors has been this 


been developed from laboratory research in a way not done in 


assistant fellows on individual and 


used. In way commercial processes have 
many other research laboratories. 

A list of coéperative efforts in research must mention the work 
of the laboratories of the Factory Mutual Fire 


panies. The work of 


Insurance Com 


this association has covered many vears 
Many 


papers and discussions were contributed to the early TRANSA‘ 
TIONS of this Society from its staff. 


some of its bulletins being issued over thirty vears ago. 


GOVERNMENT ACTIVITIES IN RESEARCH 
The Bureau of Standards at Washington and Pittsburgh, the 
laboratory of the United States Geological Survey at Pittsburg! 
the Food Laboratory and Forest Products Laboratory of the Dr 
partment of Agriculture and the Naval Experiment Station a 
Annapolis, are a few of the Government activities interested 1 
research. 


2A list of 14 universities having engineering experiment stations is giv‘ 
in the complete paper 
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: 
At the Bureau of Standards research work is being done in The activities of the laboratories ot the Geologi Survey and 
physics, chemistry, metallurgy, manufacturing and engineering the Department of Agriculture are devoted to their spe fiels 
There is hardly a branch of human endeavor which is not touched of endeavor, and in each ease scientists of training d experience 
by this enormous research laboratory. In 1917-1918 there wer are in charge of the research. 
over 1400 employees connected with the Bureau, and account The U. S. Naval Experiment Station at Annapolis, Md., dl 
aggregating more than $3,400,000 were handled. During this to study the apparatus and materials used by the U. S. N 
vear the Bureau issued fifty-three publications, and thes be or certain Government bureaus. The worl . ! 
obtained through correspondence. tests on these, and in addition researches regarding | nera 
The primary work of the Bureau ts the definition and fixing laws underlying the apparatus have been undertaker S 
of standards of measurements, standard constants, stan tion is well equipped with apparatus and an exceller tat Ihe 
quality, standards of pertormanee and standards of practice, ane work of the Station is for Government intor on, but reque! 
to do this thev have divided the seientifie and technica papers by members of the staft 
a division of weights and measures, a division of he eh il socleties 























etry, an electrical 


sion, a materials division, 


tallurgieal 


a ( 


division, and a 


ce r ‘met ot 


verts and assistants. 





diy Isio 


Division, and 


The Bureau feels that tts function 


wer £ 
“iT 











\ I NOUS MASSACHUSI s INS or T Hs 

MrecHANICAL ENGINEERING LABORATORIES OF TECHNICAL SCHOOLS 
n, an optieal division, a chemical lhe Forest Products Laboratory of the United States Depart 
an engineering research division, a ment ot Agneulture at Madison, Wis., is devoted to problems 
eeramie division. Each division 1s relating to the applications of forest products. 


under him there are numerous The Watertown Arsenal is equipped for research in materials 


ol 


Is ont engineering. The reports from this laboratory have been for 
service to the nation, and it endeavors to aid all who apply for years the source of many data on the strength of materials, The 
ormation or guidance. Philadelphia Navy Yard is equipped for research in fuel oils, 
lhe work of the Gage Section of the Bureau of Standards while the Washington Navy Yard is equipped for testing ship 

ng the recent war activities must be remembered as of the models, propellers, airplanes and air propellers. The wind tun 
lest importance. This department undertook to regulate the nels and testing basin are of special merit. 
res used in the various manufacturing plants through its head- The research activities of the American Society of Heating 


irters and 


in Washington 
ddle West. 
ew-thread 


for 


asurements, and, in fact, it 


gages 


or templet for accuracy. 


ing of gages and is vitally interested in the problems of duplhi- 


production. 





The Seetion has developed instruments for testing 
profile and pitch, instruments for end 


its branches in the East and the and Ventilating Engineers in connection with the Pittsburgh 


Laboratory of the United States Geological Survey is important 
and illustrates the activities of 


engineers. 


certam groups of scientists and 
is prepared to test any commercial 


This society plans to make researches regarding prob- 
The Seetion has studied the sal- 


lems arising in its field of endeavor for the benefit of the profes- 
sion and the publie. In this project the expenditure of $20,000 


per year for a number of years is proposed. 
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GENERAL ELECTRIC COMPANY 


LABORATORY OF THI 


COMMERCIAL RESEARCH 


The private research laboratories of the country are primarily 
devoted to investigations of materials for commercial purposes, 
to check products or raw materials or to improve the product. 
These are quite numerous, and the lisf of laboratories given in the 
complete paper shows in a partial way the private research re- 
sources of our country. Much of the work done by these labora 
tories is of the nature of inspection, but in many of them the 
commissions undertaken for clients have been of a true research 
nature, in finding the cause of defects, the methods of improving 
product and in some cases planning actual production methods or 
processes. Many of these laboratories have been in existence for 
almost a half a century; others have been developed in the last 
decade from a local need for such institutions. 

The work of these private laboratories covers all fields of in- 
vestigations and new equipment is obtained in many eases for 
special investigations. In some cases a laboratory has been spe 
cializing in problems of a definite character and its equipment 


for this work is expensive and complete. 


INDUSTRIAL RESEARCH 


The last division of research activities is the one which un- 
doubtedly represents the largest expenditure of money for opera- 
tion, maintenance and equipment. It is the one including the 
various laboratories of the manufacturing plants of the country. 

These occupy fields, one the examination, 


inspection and testing of raw materials or finished products, in 


laboratories two 











LABORATORY OF THE NATIONAL LAMP WORKS 
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LABORATORY OF THE VPENNSYLVANIA RAILROAD 


whieh the laboratory is called in many cases the test 


physical 


laboratory; 


| 


the other concerned in determiming and chemical prop 


erties and constants of materials, the investigation, development 


or invention ot new methods, processes ot manutacture, or even 


of products and the testing of these new schemes, which case 


the laboratory is termed the research laboratory. In many in 


stances the test laboratories are devoted to routine work, while 
in others researches of importance are carried out in the test 
department. In some organizations the laboratory combines bot 
features under one head. 

One ot the oldest and largest of the laboratories of the cor 


Altoona, Pa. 


present its stall ol 


porations is that of the Pennsylvania Railroad at 
It was established in 1874, and at 
over six hundred men, half ot 


workers 1s 


whom are engaged in inspection 


work. The expenses of this laboratory are about $500,000 per 
year, and the work of the department is the preparation of spec 
fications for materials and supplies of the Pennsylvania System. 

The locomotive testing plant, which was such a prominent 
part of the St. Louis Exposition, has been used at Altoona for 
further work in locomotive research. For studying problems on 
the road a dynamometer car is used by the laboratory. A unique 
part of their equipment is a laboratory ear which may be sent to 
various parts of the system for the solution of local chemical 
problems or for other purposes. 

The laboratories of the Westinghouse Electric and Manutae 
turing Company at Pittsburgh, Pa., and of the General Electric 
Company at Pittsfield, Harrison, Cleveland, Lynn and Schenee 
tady, represent the large laboratories of the manufacturers of 


electric apparatus. In both of these companies the main research 
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this laboratory full-size apparatus .is used at times ii making 
research. As shown by the equipment of many laboratories, the 
study of complete processes in the laboratory on a commercial 
scale is one of the features of the times. The problems of this 
laboratory are organic, morganie and colloidal chemistry, opties, 
color photography, film products and applications of general 
photography, chemical products and emulsions. 

The laboratory of the National Lamp Association, now the 
Nela Park Laboratory at the National Lamp Works of the Gen- 
eral Electric Company at Cleveland, Ohio, represents one of the 
best-known research institutions of this country. The research 
work of this laboratory is devoted to the physics, physiology and 
psychology of light, the production, utilization and efficieney of 
luminous energy. 


; In this laboratory, with a staff of eight in 
vestigators of the highest ability directing the work, all kinds of 
illuminating problems are studied from every angle. The labora- 


tory has a policy of sending out its experts to study local condi- 


tions, and in many eases investigators from other institutions 
come to this laboratory to carry on research. During the first 
eight years of its existence from 1908 the laboratory has pro- 


duced 125 high-grade papers. These are abstracted by the authors 
and the abstracts published at intervals. In having abstracts 
made by the authors the important points ot the researches are 
sure to be covered. 

The great extent of research facilities is disclosed by the list 
of laboratories used by the Research Committee. This list, com 
prising ninety-four manufacturing companies having research 
laboratories, will be found in the complete paper. 

Still another agency which not only has been of utmost impor- 
tance during the present war, but also in its continuance in the 
times of peace, will have a still greater influence on the develop- 
ments in science and industry is the National Research Council, 
the purpose and work of which is best explained by the following 
executive order issued by the President of the United States, May 


11, 1918: 


The National Research Council was organized in 1916 at the 
request of the President by the National Academy of Sciences, under 
its Congressional charter, as a measure of national preparedness. 
The work accomplished by the Council in organizing research and in 
securing cooperation of military and civilian agencies in the solution 
of military problems demonstrates its capacity for larger service. The 
National Academy of Sciences is therefore requested to perpetuate the 
National Research Council, the duties of which shall be as follows: 

1. In general, to stimulate research in the mathematical. physical 
and biological sciences, and in the application of these sciences to en- 
gineering, agriculture, medicine and other useful arts, with the object 
of increasing knowledge, of strengthening the national defense, and of 
contributing in other ways to the public welfare. 

2. To survey the larger possibilities of science, to formulate com 
prehensive projects of research, and to develop effective means of 
utilizing the scientific and technical resources of the country for deal 
ing with these projects. 

5. To 
order to secure concentration of 
stimulate 


promote cooperation in research, at home and abroad, in 
effort, minimize duplication, and 
but in all coOperative undertakings to give en 
couragement to individual initiative as fundamentally important to 
the advancement of science. 

4. To serve as a means of bringing American and foreign investi- 

gators into active coéperation with the scientific and technical services 
of the War and Navy Departments and with those of the 
branches of the Government. 
5. To direct the attention of scientific and technical investigators 
to the present importance of military and industrial problems in con- 
nection with the war, and to aid in the solution of these problems by 
organizing specific researches. 

6. To gather and collate scientific and technical information at 
home.and abroad, in coéjperation with Governmental and other 
agencies and to render such information available to duly accredited 
persons. 

Effective prosecution of the Council’s work requires the cordial 
collaboration of the scientific and technical branches of the Govern- 
ment, both military and civil. To this end representatives of the 
Government, upon the nomination of the President of the National 
Academy of Sciences, will be designated by the President as mem- 
bers of the Council as heretofore, and the heads of the departments 
immediately concerned will continue to coéperate in every way that 
may be required. 

The White House, 

May 11, 1918. 


progress ; 


civil 


(Signed) Wooprow WILSON. 


The National Research Council was under the chairmanship 


of Dr. George E. Hale, with three vice-chairmen, an executive 
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secretary, a treasurer and two assistant secretaries The exeeu- 
tive board, under the chairmanship of Dr. John J 
sisted of the officers of the Ceuneil, the 


Carty, con- 
chairman and vice-chair 
General 


The 


sections ol the 
eleeted 
Divisions of the Council were as follows: 


man of divisions and the chairman of 


Relations Divisions, together with six members. 


1 The Division of General Relations 
») | 


Military Division with its Research Lntormation 


service 


3 Division of Engineering 


Division of Physics, Mathematics, Astronomy, and 


Geophysies 


- 


Division of Chemistry and Chemical Technology 
6 Division of Geology and Geography 

‘ Division ot Medicine and he lated Serences 

8 Division of 


eries. 


Agriculture, Botany, Forestry, Zoology and Fish 


Each division was divided into committees and 
There 


sections, 


eovering 


special features of the work. were over one hundred 


scientists 


representing various technieal and scientific societies, 
edueational institutions, commercial laboratories and manuta 
turers. 

The work accomplished by the Conuneil during the war has 
been so important and many of the Investigations and researches 
which were not completed gave so much promise for the ture 
that the Counell has been reorganized to continu s work for the 
furtherance of seience and its applications 

Warping of Aircraft Propellers 

During the war one of the greatest troubles experienced with 

airplane propellers was caused by the warping and twisting of 


the blades near the Lips, and a large pereentage ol the 
Tront 


propellers 
received at the wert order to 
this 
trouble, a number of experimental propellers were manutactured 
for the War and Navy Departments by the Forest Products 
Laboratory of the U. S. Forest Madison, Wisconsin. 
The propellers were made of Americar African 
mahogany using carefully selected stock uniform in density 


rejected on this account. It 


determine the causes and to develop methods ot preventing 


service at 


Central and 


and 
moisture content, and were stored under uniform atmospheric 
conditions for 30 days between the roughing out and final carving 
operations. After the standard finish, consisting of five coats of 
spar varnish, had been applied, they were again stored under the 


same conditions for observation as to warping and twisting. 


These propellers were made up and handled much more ears 
fully than the 
made to produce perLleet results. 


commercial product, and every possible effort 
After exposure to a very damp 
or humid atmosphere for three or four months. it was found that 
every propeller had warped or twisted or otherwise changed shape 


They had all 


absorbed about five per cent of moisture through the five coats 
of spar varnish, and this moisture caused al’ the trouble. The 


to an extent that made them unacceptable for use. 


treatments to which these propellers were exposed, namely, being 
manufactured in a relatively dry condition and later exposed t« 
moist atmosphere, is very similar to that which is normally re- 
ceived by propellers made in the United States and shipped t 
France. 


Frequently propellers are made in a relatively moist 


climate and shipped to a drier one, and trouble from change of 
shape due to drying out is almost sure to result. 
These changes may be prevented either by applying a moisture 


proof coating or by keeping the propellers under uniforn 
atmospheric conditions throughout their life. At present, the 
aluminum leaf by the Products 


Laboratory is the only practicable moisture-proof coating whicl 


coating developed Forest 


has been successfully applied to propellers. It is not possible t 
keep propellers under absolutely uniform atmospheric conditions 
during manufacture and service, but conditions ean be 
approached by making up the propellers at the moisture content 
which they will normally reach in service. Propellers made up 
this way and coated with aluminum leaf have the best possibl 
chance of giving high efficiency and long service.—T: 
Notes, Forest Products Laboratory, U. S. Forest 


these 
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Research Work on Malleable Iron 


By ENRIQUE TOUCEDA, ALBANY, N. ¥ 



























This paper contains an account of four years of research work un- ompetent it that 1 ate) 


dertaken for the American Malleable Castings Association as a plea mart. Uy 


or industrial research among manufacturers and as a striking example trange that the malleal 

of what such research can accomplish. The author outlines the organ- stened 

zation and purpose of the Association and shows how the quality of 

he product of its members has steadily increased since the beginning 

the research work. Malleable-iron castings, due to lack of uni- rOR ON ¢ AM CAN M UAS Ass 
formity and dependability, were rapidly being replaced by other 


matertals There were many fallacious ideas and theories regarding 


he physical properties of such castings and the methods of annealing mt wate % — wen ; - pr0E! 
them. Records of tests of I-in. bars from seven different concerns ee ww © CRG TM ; iS that a ! 
made by the author in 1911 showed that the average ultimate strength 
ws 39,882 Ib. and the elongation under 5 per cent. A report dated 
Varch, 1919, to the members of the Association, each of whom reau- 
rly submits test bars from some one heat of each dav’s run, showed ore... = , :' nian 
at 44 per cent of the test bars submitted during that month had an 
timate strength over 52,000 Ib. and an elongation of 14.67 per cent, : neal. aes enas- —s 
licating the progress made since re search work mwas undertalce n 
I'he records of tests also show that, contrary to generally accepted 
the elongation increases with the ultimate strength. The pur 
of the Association, however, is not to increase ultimate streneth 
! elongation, but to increase the uniformity of a product upon 
ch the engineer can rely, and this is being accomplished through 
austive research and advice to members through the consulting 
ineer of the Association. 
{ description is also given of the process of manufacturing malls bee ) a a 
iron, of the air furnace, and of the annealing ovens and the ar 
ling process. In the complete paper there will be found a dis 
ion of the structures of iron containing both free and combined 
von, and the metallurgy of cast iron, numerous micrograplis « 
cal structures being given in connection therewith. 
e effects of the time element in cooling through the critical t ee re or , op Ht, : 
ture, and of successive anneals, are clearly described in the 


f and in the complete paper will be found a disci ssion af tire 


of varying percentages of carbon, sulphur, silicon, phosphor D : M 
manganese and of subsequent heating to high temperatures ; . Ts ; 
re-frame fractures are also dise ussed, and the author closes by nas ; ‘ 
ling three popular theories with regard to malleable iron. : ; : oe f = 
\ M ( 
\ \ ez eabie-lt ‘ ! ~ af M ! 
c i | rhale ea ads . w 
, ; nd ruinous « etitic 
{ 1 = Was ni ACCUSALION ¢ e ¢ vou lie ~ I ( re 1 1 rs S 
}) case of a limited rit ( t i he s riness ¢ t ‘ ‘ 
! dependability, but of low str ‘ e meta duc 
pendable raiiway-car labrication part larly, I lt as decide that ar ittem}] W 
leable-iron castings used had dwindled from a vei s test for adoption bv the Association \\ 
ty per car to an almost insignificant number consist rhe ne Was desioned snc 1 we p ) . 
nimportant details. Malleable cast iron was rapi to a height of 3.33 ft. above the top of the wede lace 
replace by the steel casting and in other directions position tor test on the anvil of the ma ‘ ‘ ad 
e Jatter was encroaching on the legitimate field of 1 natieally tri } o deliver a fairly constar blow o ‘ enc 
and incidentally placing it in an exaggeratedly false pos of the wedge. The blows were counted, and for convenience 
r the reason that when substitutions were made the pat iunber delivered before 1 ipture took plaee was recorded as the 
ere redesigned and made much heavier to accommodate thi blow efficiency (assumed to be a measure of toughness), while the 
ud casting properties of that metal. When a steel casting length of the butt (assumed to be a measure of ductility) w 
the attitude taken by the engineer was that the maker did measured and expressed in terms of butt efficiency. These wer 
derstand his business, that he was incompetent. On thi arbitrary terms, understood by the members, and intended for 
hand, if the broken casting proved to be made of malleabl: their use only. ‘Twenty blows has arbitrarily been chosen to cor 
the assumption in that case was not that the maker was respond to a blow efficiency of 100 per cent, but at the present 
ilting Engineer, Albany, N. Y. time we have numerous members whose wedges invariably test 
nted at the Spring Meeting, Detroit, Mich., June 16 to 19, 1919, of better than 30 blows. When a wedge fails to break at 30 blows 


MERICAN SOCIETY OF MECHANICAL ENGINEERS. The paper is her: 
in abstract form, and is subject to revision. Copies of the cor . . 
‘per may be obtained at a nominal cost. time to investigate 1t Turther. 


without fracture, it is thrown aside, as it is obviously a waste of 
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Mernop oF SupMirtinGc Test Bars anp ReportinG Tests 


It was decided that tensile-test bars should be east by all of 
the members, and that they be required to send to the consulting 
bar and one test wedge from some one 


engineer one teé nsile-test 


each day’s run. This made possible the ascertainment 
not only of the quality of each member’s product, but furnished 
rough which a comparison could be made of the quality of 
the product of the membership as a whole. Equally important, it 
also served as a direct and positive measure of the progress that 


The dimensions of the tensile-test 


American Society 


ensued from month to month. 
har is exactly similar to that contained in the 
or Testing Materials’ specification for malleable cast iron. It is 
a round bar 12 in. long. The ends that go in the grips are each 
} in, long by %4 in. in diameter, and gradually taper in a distance 
of 1 in. to the reduced section, which is °, in. in diameter and 4 
in. long. At the end of each month a report is made of the results 
of the tests. This report is printed and distributed in the form of 
a bulletin. For convenience, and in order that the situation ean 
be easily analyzed, the results are classified as shown in Table 1. 

The members are classified into those who do railway work 
To the 
to the latter a number. Through this procedure each member can 
identify not that of 
the identification marks are known only to the consulting engineer. 


and those who do not. former is assigned a letter, and 


his record but any other member, as all of 


In this manner it is possible to learn just how each member is 
and if it is considered by the Research Committee 


progressing 


that his progress has not been as rapid as it should have been, the 
consulting engineer is requested to pay him a visit with the objeet 


of aiding him more quickly to better his condition. 


AVERAGE PuysicaL Properties Prior to RESEARCH 


[t is pertinent at this point to present in as fair and impartial 


a manner as possible a comparison of the physical properties ol 
malleable iron manufactured within the past few years with that 


made in the period prior to 1913. Before entering into this 


matter the writer wishes to go on record as stating that any data 
in connection with the ultimate strength of malleable iron are 
valueless as far as serving to show its real worth, unless accom- 
panied by information regarding the ductility of the metal as 
If one knows how, there 


85.000 Ib. 


measured by the elongation. is no difli- 
culty whatsoever in making a ultimate 
strength, provided ductility be sacrificed down to what would be 


metal of 


represented by a 5 per cent elongation, 

Kor many years the writer has had an unusual opportunity to 
learn either at first hand or on good authority what character of 
concern 


produet most of the concerns made, and aside from one 


that had always enjoved an enviable reputation for the uniformity 
and excellence of its product and another very large company 
whose plants were very painstaking in their methods of manu 
malleable 
tests made in this laboratory during the 
They do, 


As some 


acture, the ordinary run of iron was undoubtedly 


interior, The period 


mentioned do not number over three hundred. how 


ever, represent the product of many different concerns. 
of the bars were ot square section, some rectangular, and others 
round, it is plain that no uniformity existed in their dimensions. 
The latter vary anywhere from 1% to 1 in. in diameter, while the 
Vy in. The 
great majority of these tests show that the ultimate strength was 
under 39,000 Ib. per sq. in., while the elongations were for the 


former for the most part are 1 in. square and 1 in. by 


most part under 3.5 per cent. There are instances of fairly high 
strength, slightly over 48,000 Ib., while the highest elongations 
ran 7 per cent in 4 in. 

It happens that the writer has a record of tests made in 1911 
on bars made by seven concerns that were deemed at the time to 
be unquestionably among the very best producers of malleable- 
iron castings. These founders were each asked to make 20 of the 
very best bars they could produce for test, 10 to be 1 in. in 
diameter, and 10 to be % in. in diameter. In these tests the 
average ultimate strength of the 70 bars of 1 in. diameter is 
39,882 lb., and the average elongation exactly 5 per cent. The 
ultimate is 31,990 lb. and the highest 45,560 lb., the 
lowest elongation 1.7 and the highest 9.8 per cent. In the 1%-in. 


lowest 
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bars the average ultimate is 41,693 lb. and the average elongation 
The lowest ultimate is 33,600 Ib. and the highest 
17,430 Ib., lowest elongation 1.2 and highest 6.3 per cent. 


is 5.5 per cent. 
Inas 
much as each of these seven concerns were informed that what 
was warted was 20 test bars that would represent the very best 
product they could make, and inasmuch as these manufacturers 
were considered among the best of the producers, it would appear 
that 


would 


the writer is warranted in assuming that the foregoing tests 


represent a high rather than a low average. 


FALLACIOUS THEORIES OF MALLEABLE IRON 


1912, 


tensile tests of 


Light of Reeent Research, 


is a table containing the results of 14 


In Hattield’s Cast Iron in the 


page 213, 
bars 1 in. by “x, in. in section. The bars run very uniformly and 
latter should 
certainly be expected in bars that are but %g in. thick. The lowest 
ultimate 38,820 Ib. and the 15,700 Ib., the 
15.3 per 
“If attempts are made 


the material, while of low strength, is duetile. The 


hohe st 


strength is 


lowest elongation 10 per cent and the highest eent. 


Under this table appears the following: 


to increase the maximum stress obtained trom such iron, the 


elongation would appear to have to be sacrificed, and to a con- 


siderable degree. In illustration of this the following reeords 
are given.” 
Maximum stre Klongatiot Reduction of 
fons per sq in per cent in 2 in urea, per cent 
12 st) 
13 & 
‘% S 
‘ i) 
2.0 12 
a 2 5 





Under this table the 


the increase in tonnage is the retention of increasing proportions 


following words appear: “ The cause of 


This combined carbon stiffens the materia! 
The writer believes that 


of combined carbon. 
and incidentally reduces its ductility.” 


he was the first to prove and furnish 1 disputable evidence as to 


the falsity of the statement that the ductility of malleable iror 
While Hatfield i 


strength is increased an 


decreased as its ultimate strength inereased. 
that the ultimate 
the ductility decreased with an 


that he 


eorrect in 


assulmin¢g 
increase in combined carbon, the 
least, no 
obtaine: 


statements indicate clearly was, at the time at 


familiar with the manner in which malleable iron can be 


having the characteristies of high strength accompanied by hig 


ductility. It ean be stated, that in normal malleable iron as mad 


today the higher the strength the higher will be the duetility, an 
in this particular this metal is unique. 

In the Mechanical Engineers’ Handbook, edit 
S. Marks and published as late 
Dr. R. Moldenke: 
the interior is not as strong as the metal at 
35,000 to 48,000 Ib. per sq. in. E 


Prot. Lion 


as 1916, appears the following b 


ed by 


“These eastings should not be machined, ¢ 


t he surilac 


and neal 
Tensile strength, ilropean ma 
leable cast tron, made by a somewhat different process, is not 


sensitive to machining; the castings, which are thin only, are pra: 


tically deearbonized in the annealing process; whereas in t) 


American black-heart malleable iron only the skin is decarbonize 


the metal adjacent for about 14 in. partially so, aad the eentr 


portions contain the full carbon percentage of the original ha 


white casting. 


IMprovep Puysicat Properties Dur TO RESEARCI 


Improvements have been made since the research work w 
started and Table 1 covers the physical tests for ultimate streng 
and elongation on bars received during the month of Mareh 191° 
TABLE 1 ANALYTICAL EXAMINATION OF PHYSICAL TESTS Fok 

ULTIMATE STRENGTH AND ELONGATION ON TEST BARS 
SUBMITTED DURING MARCH, 1919 


Per cent | Per cent 


Limits of ultimate strength of bars elongation 
Under 40,000 Ib..........- fe Sp 0.40 4.50 
tetween 40,000 and 42,000 lb... 0.88 6.26 
Between 42,000 and 44,000 Ib.. 2.79 7.67 
Between 44,000 and 46,000 Ib.... 6.47 8.13 
Between 46,000 and 48,000 Ib.... 10.29 9.50 
Between 48,000 and 50,000 Ib.... 17.16 10.09 
Between 50,000 and 52,000 Ib..... 17.95 11.55 
er See Miicaes Wa weed cee 4400 14.67 














Joy 
1919 


It would be almost Impossible to consider the figures in t 
and tail to note that the 


his rec ord 


tensile strength increases, so does the 


as 
elongation. These monthly records have been kept tor four 


lt 


received tested 


and t 


only O40 


nere is no exception to this rule. will also be oled tha 


per cent ol the total bars inder 40,000 


As a matter of faet 


1.06 


lb, per sq. in. , oly 10.54 per cent were Inder 
; | 


16,000 . whil 


lb per cent stood over 52,000 Ib. with an 
average elongation of 14.67 per cent, The best individual record 
howed an average of 59,681 Ib. ultimate and 21.47 per cent 
elongation. The worst was 39,942 Ib. ultimate and 4.20 per c¢ 


clongation. The latter record belongs to a member who but ver 
recently joined the Association, and bears out quite we 
ought that the writer as been endeavor ne to ¢o ‘ 
I hye nembers vho s mnitted bars Classified mader Ra 
Worl ere twenty-two in number. The average ultimate stre) 
nad el atio ol test bars ibmuitted DY the eleven members | 
! Line ivhest averages are found to be 53,559 Ib. and 15.56 per 
cent, respee ely. Carrving through the same operation with the 
twenty-six members who are not thus classified, it is found that 
the average ultimate stre neth and elongation of these tl irtee! re 


respectively 52.327 Ib. and 12.42 per cent. Taking the average of 


these twenty-four members, we find that the ultimate strength i 
92,945 Ib. and the elongation is 13.99 or practically 14 per cent 
Lest our intention be misunderstood, it should be explained that 
our effort is not directed toward securing an inereased ult 


mate 








trength and elongation so much as uniformity of product. The 
m is to secure a product that the engineer will read 
knowledge possesses excellent physical properties, whi vary 
mut little from heat to heat. It may be of interest to state that 
om -lanuary 1, 1917, to Mareh 31, 1919, the average ultimate 
rength of the test bars of the Association as a whole has be« 
er 51,000 Ib. ultimate and the elongation 12.50 per cent 
In considering the last statement the following facts should 
take into account. War conditions during 1917 and 1918 
de it quite impossible to secure suitable pig iron and fuel 
t was solely and only through an intimate knowledge of thi 
tallurgy of the process derived from the research wor 
le such a showing possible. It is therefore not w t 
sume that a still better show) ¢r could have been made ‘ ‘ 
es been normal 
At the beginning our investigations an elongation of 10 ps 
was considered to be an indieation of a superior produ 
r } wledge o e metallurgy of the process increased, ac 
panied by better air-tur we practice and annealing 
lions, The ¢ i m particularly began to climb. An « 
f 20 per cer s not now looked upon as unusual: elo 
rf 25 1 eent occur W considerable frequeney, while we 
1 numerous bat at have run as high as 30 per cer ! 
sl per cent, which for an untreated eas n prod 
he quite extraordinary. 
Pro sor M MALLEABLE CASTINGS 
proces maku black-heart malleable castings 
teps. The first step consists in making a casting \ 
totality of the carbon will exist as earbide of iron. wher 
will have a structure shown in Fig. 1. Air-furnace white 
is an average carbon content of but 2.40 per is avains 
erage of 3.50 per cent in white pig iron. The eastinge p 
d is white in fracture, hard and as brittle as glass. he 
step consists in subjecting this white-iron casting to a 
treatment such as will serve to break up this hard carbide 


ts two original components, graphite and iron, both of wl! 
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ery solt. 


lLler Ce 


from a white-iron 


l 


heat 


treatment 


casting we 


can 


one 


| and dueti 


eth, toughness 


that 
lity. 


pe ISSCSSES 


Fig. 2 


the 


properti Ss 


shows the strueture 


obtain 


+ 


rmal well-annealed piece of malleable iron. 


The white ground 


is the carbonless iron (ferrite), while the dark continent is 
carbon that precipitated out during the anneal. If Fig. 2 
pared with Fig. 1, an idea will be gained of the profound 
uge effected in the structure during the annealing process. 
e air furnace, in which the malleable iron is melted, consists 
tially a fire pot, hearth and stack. 


he 


ol 


Some furnaces have 





used and while this conserves heat, it obviously does not 
The 


the furnace efficiency. 
about 15 tons. 


furnace has a 


average 


eapacits 


Yo 
a solid roof, the charge being veeled in throug the ¢ rving 
door, but in the larger number of cases the ro 
bungs that can be removed duri repairs and a Cle ‘ 
t them hitted off wher ecessal r tie I ( ! 
e chara \\ ( few of the irnace we! 
lraft, most of the ise a forced draft o 
Although oil i ul a seq oO! ‘ 
ore ~ Cost pp! 1) ‘ 1) i 
ynbustible ¢ rom 25 poo per cel ( i ‘ 
) ( In order hi me? ‘ 
Fic. 1 Muicrocrarpn or Harp, Wurre Cast In 
va is well the CQO generated f1 . a d be 
e case, a deep be coal is used, secondar i ed 
ough a series iveres or a continuou e! on ‘ ar 
ough in tront « e grate bridge wall and s eline ( 
r will enter and be deflected about 15 i ron ) 
du In this nnel maximum temper ib SOO) 
Fic. 2) MicroGrarn o1 NORMAI W ANNEA 
MALLEABLE TRON 
0 2950 deg. fahr. can be eventually obtained. Considera r 
and thought have been « pended In an endeavor to see 11 \ lial 
not be possible to regulate the amo int ot see mdary air t us 
sure pertect combustion by the use ot a CO recorder, put 
was found that the recorder would not act with sufficient prompt 
ness. The furnaces vary in capacity from about 7 tons to 35 
tons. The best are very inefficient and in practice the fuel rat 
is about three of iron to one of eoal. The average practice dot 
not exceed 2.5 to 1. In numerous cases waste-heat boilers ar 
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ANNEALING OF Harp IRON 


piece ol heated, 


W he a 


of its properties are changed. It 


air-furnace hard iron is gradually 
many will cease to be magnetic 
and the size of the erystals will be much finer than was the case 
inder this particular temperature. It can be carburized beyond 
its original carbon content if packed in a carbonaceous material 


held at this temperature for a sutlicient length of time, while 
li packed in material that vields oxygen it ¢an be deearbonized 


Also the 


constituents at 


almost completely if the piece 1s thin. carbide of iron 


ean be broken up into its two solt this “ eritical 


range, which for air-furnace hard-iron 
1440 dee. fahr. It is the 
mperature at which hard-iron castings may be suecesstully an 


neaicd,. I S slLalenie 


critical 


Lemipe rature,” oO! 


stings is in the vicinity of lowest 


t must be modified by the further statement 


it} in ove inder perlect eontrol this temperature 1s the one 
that would be seleeted. In practice it would not be safe to adhere 
oo closely to it, for the reason that should the castings while 


eld fall under the eritical range, it 
undo in large measure what had been accomplished above 
lt Lhe the 


a olde d 1s 


‘at temperature ” 


annealing ot castings one of the things to be 


oscillating temperatures, or temperatures alternating 


above and below the critical range. For this reason it is necessary 





to select a temperature some 100 to 150 deg. fahr. above the 
eritical, sav. 1550 dee. fahr., in which event, even if due to care 
lessness the temperature does drop a little, it will not be lable 
to fall to a dangerous point. There is another reason why this 
latitude is deemed essential and this has to do with the fact tha 
large ovens it requires considerable ingenuity to arrange thu 
openings, dratts, ete.. in sueh a manner that the temperatures in 
all parts o e oven will be uniform, for which reason it 1s neces 
sary ike sure that the temperature at the coldest corner 1s 
somewhat abo e eritical range, which will serve to safeguard 
ost ns in these locations. 
P ON OF CASTINGS FOR ANNEALING 

ra nneal the hard-iron castings that have previously 

yore eled oOo sand blaste a ( ipped, wates vro ind off and u 
ed, they are packed in east-lron pots where they sul 

! vo an onidizing packing. The packing has a a al tune 
nish oxvgen through whose agency the castings will 

v¢ deearbonized to the extent that is possible, and to avoid k 
var} it is, prevent the castings from distorting. The usua 
}) KING CONSISTS ¢ a predominating proportion of inert material, 
such as eround alr- or blast furnace slag, pulverized firebrick 
ete 0 ich has been added iron oxide in some form, such as 
rolling-mill scale. hammer seale, ete. The pots, or stands are 
seetioni and eat comprises a casting which torms its bottom, 
pon 1 or five sections are superimposed. Each seetion 
consists of a rectangular or circular “ ring” about 144 in. thick 
and varving in size at different plants, depending upon the dimer 


annealed, but averaging, if rectangular, 
14 in. Ingh. | 


e stand bottom and 


ings to be 


sions of the eas 


about 14 in. by 24 in. by building up a stand a 


is placed on tl then earefully filled with 
When the 
the sides with a light sledge 
and fill in all voids. The 
first is filled 


eastings that are surrounded with packing. ring is 


completely filled it is hammered on 


in order that the packing will run down 


second ring 1s then placed upon the one, and this 


in the same manner, which procedure is followed until the stand 
of four rings is completed. The top ring is filled with castings 
only to about two-thirds of its height, for if they were brought 


Instead, the 
top third of the ring is filled with packing and this in turn is 
The top, and all joints in the stand, 
are then mudded or luted in order to prevent the entrance of the 


to the top ther would be exposed to the oven vases, 
covered with an iron plate. 


oven gases, after which the stand is lifted up by the charging 
truck and placed in position in the oven, 

The annealing ovens are usually of rectangular shape, and vary 
in capacity from 15 tons for a very small oven to 50 for the 
largest The 
usual fuel is bituminous coal, but hard coal, powdered coal or 
oil are used. These ovens are being standardized and designed 
determination of uniformity of temperature 


ones. Their average capacity is about 25 tons. 


with a securing 
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throughout. The flues are not only being properly proportioned 


for the draft used, but the flue openings so dimensioned that the 
heat can be drawn to any part of the oven in amounts sutflicient 
to equalize temperatures, while provision is made whereby they 
can be easily kept clean. In the plants of the Association prac- 
tically all of the ovens are under pyrometer control, and equipped 


at a central station where it is possible at any moment to ascer- 


tain the temperature at the hottest and coldest part of any 


that 


oven, 


T 
while a master pyrometer is used check on thos are 


permanently located. Air-furnace and annealing-oven operations 


ie tho Is lo 


have also developed from extremely crud 


control, and this in large measure accounts for the vements 


rrypyyye 
per 


prod Wl 


Lent rit ¢ ANNEALIN( Pr) \ I | I s 

In annealing, the castings are broug » te pera tha 
is, to 1looU de fahr. or as Ingh as 1600 dew. talir. l 
best, as rapidly as it is deemed they can absorb the heat Loo 
great a foreimg of the heat during this period is avoided, for if it 
s done the rings expand much more rapidly than the maternal 
vithin them, which leaving a space between ring and contents 
will allow the packing to bleed down from the top toward the 
bottom of the stand, lessening the compactness 1 the upper rings 


In average practice it takes about 48 hr. tor the oven to arrive 


‘at temperature.” The temperature of anneal is then maintained 
for a minimum of 48 hr., the time recommended bi OO to «2 
ir. Firing is then stopped and the oven sealed order 
that the castings will not cool taster than from 8 to 10 deg. pet 
hr. while passing through the critical range. To He : 
ery important detail, this rate of cooling is maintained wu 
pyrometers indicate that the oven temperature is less in 1100 
deg., for on cooling, the castings are liable to be some 200 deg 
higher than indicated by the pyrometer in the oven. After th 
temperature has been lowered to that point an openings ule 
In tive rol ‘ © OVE! order to allow | oO ¢o0o re ropraly 
vr the ol ne e eastings are at a tempera re 

le Critica ag ange call take place in eir st! il col 
yosition, Ss ( remaining precaution is to se i ’ is 
nes do not cor . internal strains ean deve yp am The 
from t ( ‘ J ca be rea ly seen that t vera ‘ 
nneal o Nes wout seven days 

From theoretical a we is practleal conside! ns ‘ vrite 
loes no ere is a possibil ! 

tl ol Vi ‘ ore thal re kit 
chances ae designed an oven in \ 
1600 d é ? easilv a ines 5 . 
Wihiel ( 1} I 0 ( ire rol cu = - 
hard carb sl s most unstable eco ) at eve 
{8 hr. will sutfice tor the precipitation of the carbon, t these 
two period eal rT redueed somewhat, but aulver 1s ¢ pres 

f liberties are taken with the eooling through the critical rang 
| order ther to safeguard the consumer 4s vell as ow 
reputation, the manufacturer should make no serious att 1 
shorten the anneal unduly. The annealing capacity should 
such as to make the attempt unnecessary. If it is made, howev 
then the pyrometer element should be inserted directly into 1 
center of thi pot, placed lor that purpose in contact wit 
side wall of the oven, in order better to determine when the eas 
ings have actually arrived “at temperature” and the mome 


when he ean commence to record the time the temperature can 


started on its downward course, which procedure will enable h 
to operate more closely and accurately. 
ide nt that the 


step in the manufacture of these castings should not be know 


From what has preceded it should be e SeCO! 
as an annealing process, but more appropriately as a conversi 
ot oblitera 
coarse crystallization or an unsuitable one, and replace it by t 


process. The dominant function an anneal is to 
most suitable that it 1s possible to produce in the object treate 
and incidentally remove internal stresses. Annealing 
imply struetural changes in the piece when cold, aside from gra 


size and grain refining. 


does n 


In the annealing of malleable-iron cas 
ings the dominant object is to convert white, hard iron, in which 
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all of the carbon is combined, into a soft, tough, ductile iron in 
which no part of the carbon is in that state. 
this it is 


In order to achieve 
length of 


W neh, as has 


necessary to maintain for a sufticient time a 


temperature just in excess of the critical 


range, 


een pointed out, comeres closely with that at whieh vrai retin 


ing occurs, so it happens that during the conversion both objeets 


can be practically attained. 
APPEARANCE OF FRACTURE OF Test PrEcEs 
It require in ext ded experiences before one can tell fron 
fracture of the iron what may have caused its abnormal cond 
Vine e aires ! whine vreat progress has beer 
id Wher rmal | nealed piece ot malleable iro: 
ected ‘ ‘ I " stir machine LD 


























~ Wi ) (BONI It 
if ‘ Lrains I I = 
vated permane stretch contiume until trae 
‘ If the trae is eXamined will be seen that the rains 
rated ‘ ‘ prone spines which gives whial : 
ed a “tooth” to the fraeture When lght falls obliqu o1 
i trie ere is produeed a play otf colors it sa 
‘ caused b i reflection from the points and sides of the 
es and - a s that tall between them. As the grains u 
hic. 4 MiIckOGRAPH OF SPECIMEN WITH 0.33 PER CEN1 
SILICON AND O.OSO PER CENT MANGANES! 
deearbonized rim are more duetile than the rest of the metal 
he section, they will elongate to a greater extent, and if the 
ture is held in certain directions to the light, the width of 
decarbonized rim ean be seen by contrast, its color appear 
inder those conditions a little lighter than the rest of the 
ion. (See Fic. 3.) 
is explanation is made and entered into because such a rim 
order must not be confused with and mistaken for the char 
‘of fracture that has a well-defined frame, that is, a border 
ng not only a sharp line of demareation between it and the 
Or 


of metal which it surrounds, but an appearance wholly dis- 
Unet from it. If the writer were asked to pass judgment as to 


quality of a piece of malleable iron, based upon either the 
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appearance of its fracture, or what would be shown by a polished 


and etched section under magnification, he is positive that he 
could render a more reliable opinion in the case of the former 
than would obtain in the ease of the Jatter. The reason lies in 


the fact that even in a non-ductile product it is possible to have 





an absolutely normal struet ire, one wlueh consists of a matmx of 
ferrite or carbonless iron: throughout whieh ar inttormilv dis 
tributed nodules of free carbon, such as shown in Fig. 1, w 
the Iracture 18 a as been described, a normal structure at 
least can be predicted. It the fernte is not duetile, then the 
ervstalline grains will not elongate, with the result that we 
ita i structural a earance t would be erprete ) : 
0 amiliar with the acts as belonging to a piece that | ere 
ently annealed It has already been state , 
silicon is too | 1 steely trac e will re ind a 
! <ul ( rye ~ ‘ 
l sed j e ¢ ly dd excessive ¢ 
the air furnace 
inganes¢ ly rig } ea ne s e st! ‘ 
ci ; se () } 17 i? ‘ os 
. } ( i rl ) 
se] Cl hie i id The s eture « 
L matrix OL peat e ane ro ) ire distributed p ( 
Omy irbu ( " 
1 s ra ! ( ! t ( ’ 
ray a 














i » DPrercre-FrRAME FRACTU! IN 


RnON-MANGANES 


which separates out during ar 


this piece was taken was in an oven in 


eorrect 


composition annealed pertectly, ar ad the presence of the part cles 


ol undecomposed earbide simply means that the anneal was not 


carried on for a sufficiently long time for this character of prod- 


wt. The casting, however, would have been very 


terior even 11 


all of the carbide had been broken up 


Picturt-FrRAME FRACTURES 


Very 
sitions will vield what are known as picture-frame fractures, s.cl 
Fig. 


Silicon, 0.54; phosphorus, 0.162; 


frequently certain low-silicon-carbon-manganese compo 


as are shown 1n 5, which are typical and have the following 


composition : sulphur, 0.053; 


manganese, 0.108; total carbon, 2.01. This piece when polished 


and etched showed the following characteristies: a decarbonized 
surtace border, an inner ring of coarsely laminated pearlite, and 
within this a core corresponding in structure to that of normal 


malleable iron. Fig. 6 shows the deearbonized border surround- 
Fig. 


8 the core within the 


Ing the pearlite ring, 7 the structure of the pearlite ring, and 
ey. It is the 


is so much less than that of 


Fig. pearlite rin presence ol 


this ring of pearlite whose ductility 
the metal in either the deearbonized border or core that prod 1¢es 
on fracture the sharp line of demareation between frame and core. 
While in this particular fracture the frame 
finely erystalline and_ thi black, 


fractures that characteristics of 


is fiery bright and 
there 


eore are picture-lrame 


show various color frame and 


core, but it will be found that invariably the frame has its pearl- 
itie ring ot greater or less breadth. The pearlite is not always 


coarsely laminated, but as a rule has the appearance and con- 
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sists of an amount of pearlite that would correspond to a 0.35 
per cent or 0.45 per cent normalized carbon steel. 

If the sulphur in the hard iron is unduly high and particularly 
if not well balanced by the manganese, the castings will almost 
invariably show a picture frame on the fracture, and especially 
is this true if the temperature of anneal is too high for such a 
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cause the writer believes that whether or not a frame will be pro- 
duced in the fracture depends upon the breadth and ductility 
of tne pearlitic ring, because a slight pearlitic ring can be present 
within a decarbonized border without a picture-frame fracture 
It is his belief that whether there will be a pearl- 


itic ring or not depends upon the rate of surface decarbonizatior 


being produced. 






































lic. G6 MICROGRAPH OF DECARBONIZED te 


BorRDER 


composition. If the manganese is too high and not well balanced 
by the sulphur, the same result will follow. 

While time is not available to enter into a full diseussion of 
what has been discovered in regard to picture-frame fractures, 
there are some points that can be recorded. There are some com- 
positions that unquestionably have frame-producing tendencies. 


These compositions will not produce a frame when annealed in 


7 MICROGRAPH Oo! 
RING 





PEARLITI ig. S MICROGRAPH ot 


PEARLITI 


CORI 
RING 


WITHIN 


as compared with the rate at which a dissociation of the cementite 
takes place. When conditions are such that there will exist a re- 
gion between the decarbonized surface border and the core that 
will have a carbon content of about 0.90 per cent, equilibrium 
seems to be established in this region, and if any carbon passes 
from this region to the decarbonized border it is replenished by 


earbon from the core. 








| 2 3 4 











Fic. 9 Tue PraArR.LItic Ring 


an atmosphere that is not oxidizing. The surface structure of the 
hard iron has nothing to do with the problem as the writer has 
had 14 in. ground off of one side of hard-iron samples and upon 
annealing the frame was in evidence equally on all sides. It is 
believed that the following facts are pertinent to the situation: 
Not only do certain compositions affect the ductility of ferrite, 
but the same is the case with a pearlitie structure. We can have 
ferrite that will elongate into very long spines and ferrite that 
will fail to elongate at all. We can have a pearlitic grain that 


can be ductile and those that are not. The foregoing is stated be- 


IN SUCCESSIVE STAGES OF 


ANNEALING 


THE Pearuitic RING 


The writer believes that such is the case, and is of the opinion 
that perhaps the samples shown in Fig, 9 may have a bearing « 
the case. A well-annealed bar was cut into eight pieces. <A s« 
tion from the first piece was polished and etched, and the other 
pieces all packed together and given another anneal. The second 
specimen was then prepared like the first. The remaining sx 
were then given a third anneal, and the third piece polished. As 
this procedure was continued, it follows that the eighth bar had 
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ic. 10 MicroGrarpn oF MALLEABLE Iron or Hicu 
ULTIMATE STRENGTH 
eigl separate ind complete anneals. It will be noted that 
pearlitic ring which shows whitish and very taint u 
nee-annealed bar, is very distinet and well defined in the s 
d that it is wider and further in toward the center. It 
! with ene uineal the pearlitie 1 cy as widened and ! 
baller periphery \ was found that with each anneal 
al carbon content decreased, it is plain that once the pear 
has formed does not a is a seal for the passage ot carbo 
( riace nad that ! Wie e pear oy 
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while permitting carbon to migrate or diffuse through it will at 
the same time be incapable of having its carbon precipitated 
Under proper conditions the region ean alter its positio 


and in- 
crease in extent. For such a region to have a start it is essential 
that there be a very substantial difference in carbon content im 
two parts of the section. 

STRUCTURE OF HiGH-STRENGTH MALLEABLE IRON 
Malleable tren of ve ry high strengt accompal ied by a d Ly 
at can be considered good « ig for certain purposes, has 

ilready been mentioned. While no effort has been mad » ex 
ploit this product as yet, it would appear to the wnitet it there 


is a very large field in which it could be used to advantag | 
Fig. 10 can be seen the structure of a sample that sto an ulti- 
mate streneth of 84,000 Ib. and had an elongation of 5.20 per 
cent. This material ca be made wit! initormity and it is he 
ieved from experiments that have been unos wag for come tim 
at a 90,000 Ib. ultimate and a 10 per cent elongation might be 
iniformly maintained It will be noted that the structure con 
sts of a ground mass of pearlite, n which are more or less uni- 
ormly distributed nodules of temp carbo Che strue id 
explains why the product dail 
| s or Heat MALLEABLE Iro 
\s 1 s requentiy ecessar’ eat the fir ed r 
e purpose 0 raightening it, for galvanizn ! 
poses, 1t may Pp NSUPUCTIVE see W , happens I i an- 
ale pie ot | aa 1 41 






































Fig. 14, 1475 deg. Fig 


Fics. 11 ro 16 MicroGraPpus SHOWING EFFEC! 


up and added to more quickly from the core than it is robbed 
irbon by the decarbonized border. 


The matter can be sum- 
up follows: 


If conditions are such that a region con- 
ng about 0,90 per cent or less carbon is formed, this region 


as 


15 


ON STRUCTURI 





1500 deg 1675 deg 


or HEATING 


ro VARIOUS TEMPERATURES 


critical range. Ten pieces were cut from a normal, well-annealed 
malleable-iron bar. Fig. 11 shows the structure of this bar at 
200 diameters. The pieces were then placed in an annealing oven 
that could be controlled with When the pyro- 


great accuracy. 
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meter registered 1250 deg. fahr., one piece was withdrawn and 
allowed to cool in the air. When the temperature reached 1300 
deg. falir. another piece was withdrawn. 
withdrawn at temperatures of 1350, 
1550, 1600 and 1675 deg., respectively. 


The other pieces were 
1400, 1450, 1475, 1500, 
Fig. 12 shows the strue- 
ture at 1400 deg., Fig. 13 at 1450 deg., Fig. 14 at 1475 deg., Fig. 
15 at 1500 and Fig. 16 at 1675 deg. All of these micrographs 


were taken at a magnification of 200 diameters. It is apparent 


that no change has taken place in the structure up to 1400 deg., 
but that somewhere between 1400 and 1450 deg. the structure 
starts to alter in appearance. An examination of Figs. 13 to 


16 shows that increased amounts of pearlite result as the tempera 
ture is increased, and that in Fig. 16 nearly all of the temper 
earbon has dissolved, It that straightening, 
brazing and other operations that necessitate the heating of a 
malleable-iron casting, the temperature used should be well under 
1400 deg. fahr. 


been tollows tor 


COMMON FALLACIES 


The fallacies that have been handed down and accepted by 
many ol the engineers and consumers as true are numerous, but 
the tollowing only will be touched upon as they are the most 
important : 

a The strength of malleable iron les in the skin. When it has 


heen removed the remainder ot the met to be 


al is found 
inferior and not dependable. 
b During 


4 +} 
LO Lil 


the anneal, the elimination of the earbon is confined 


surface, and the amount removed from the rest of the 


section is inconsequential. 
c When a easting exeeeds 5 in. 
cannot be annealed throughout. 


the section of in thickness, it 


Concerning item a, the data in Table 2 will prove of value. 
TABLE 2 TESTS OF MALLEABLE-IRON BARS WITH DECARBONIZED 
SKIN REMOVED 

Ultimate strength Per cent elongation 

Mark lb. per sq. it in 2 in. 

12-2- 52,084 17.50 
12-3-1 47,182 10.00 
12-3-2 51,107 17.50 

12-4 56,732 14.00 
12-5-1 165,482 7.00 
12-5-2 52,246 23.00 
12-6-1 17 S89 19 _ 00 

yy 18.080 18 OO 

~7-2 49.640 18 00 

Nine regular test bars were machined until the decarbonized sur- 


face was removed. These bars were all from different heats and 
marked as indicated in the table. 

As the writer did not have duplicates of these bars, he was un- 
able to make a comparison between the machined and the bars 
as cast and Jacked time to run through a set for illustration, but 
the experiment should be unnecessary in any event in view of the 
above. It is obvious and must be acknowledged that the metal 
in the decarbonized skin is more ductile than the core, so when a 
bar fails it must be conceded that it is the core that has parted 
first, for the reason that the metal in the skin has not at the in- 
stant of fracture reached its maximum elongation. Aside from 
the foregoing we have the practical evidence that presents itself 
in the case of the automobile industry in which thousands of 
tons of machined malleable-iron castings are used annually on 
parts that receive in service great abuse, such as wheel spindles, 
ete. On the other hand, the writer not only admits that when 
the skin is macMined off some malleable-iron castings the remain- 
ing part is worthless, but admits as well that the castings would 
be such with the skin on. This, unfortunately, will continue to 
be the case until the purchasing agents cease to shop around and 
make contracts with price as the basis rather than quality. 
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Taking up item b, the writer can, without encumbering this 
paper with the large amount of data he has on the subject, prove 
the falsity of this contention. In the figures quoted in Table 3 
of the complete paper for bars of over 52,000 Ib. ultimate strength 
and over 20 per cent elongation, there will be noted two bars, 
one of which has a carbon content of 0.72 per cent and the other 
ot 0.52 per cent. 
of 1.5 It has already been pointed out 
that the carbon in the hard iron must be kept up to a 
heure, 


Aside from this there are fourteen with a car 


bon content 0 and under. 


eertain 
failing whieh the castings will not only misrun, but con 
traction cracks will spoil them, If 


we assume, in the case of the 
first two bars referred to, that the carbon was reduced by on 
halt, then in the bar that had but 0.72 per cent carbon, the earbor 
in the hard iron from wlueh it was east must have been 1.44 per 
cent, and we all know that it would be almost tmpossible to run 
such work, say nothing about subsequently annealing it. In a %g-in. 
diameter annealed bar such a low carbon eontent is unusual but 
it proves the point that is being made nevertheless. The writer 
has polished the section of two “x.-in.-bars and has }) otographed 
them at about seven diameters. One of these is shown in Fig. 17 
and will furnish a fairly good idea as to how the carbon is dis 
tributed throughout the section, and indicate that the carbon does 
not vary by unitorm gradation trom surface to center, but in one 
region «an varv slightly trom what it mav be in another. This 
does not signitv that im the re@mions of highest carbon content the 


carbon has not been lowered through diffusion into its contuuous 


region, 


dow ~ Lhak pry ve 


for many investigations have shown that this is just what 


Item ¢ ean be We 
order to break up the hard carbide in white iron 
that the ea 


disproved i! a tew words. know that in 


is simply nee 


CSSUYr\ sting be not only heated until the 


iron is In an 


austenitic condition, but maintained at that temperature for a cer- 





MAGNIFIED 
("ARBON 


SEVEN DIAMETERS 
DISTRIBUTION 


ro SHow 


tain interval of time. To state that thick castings of white iron 
cannot be annealed is to state that they cannot be brought to a 
uniform temperature throughout and maintained at t 


ture. Such a claim would be an absurdity, 


lal tempera 


For the benefit of those who labor under the impression that 
malleable iron is a product unsuited for any but small castings, 
the writer would say that he has a photograph of a easting 5 ft 
thick. 
when well made, can also withstand great abuse. 


long, 25 in. high with some of 


its sections 5 In. The meta 
Irrespective ol 
how good the metal may be, as shown by physical tests on bars 
and wedges, patterns are often furnished so outrageously out of 
proportion that the good qualities of the metal can easily be de 
stroyed and too frequently the metal is blamed when the design 
is at fault. 


These troubles are overcome as far as possible by 
thorough 


study of the best method of gating the casting, in orde! 
Researe! 
has made considerable advance in this direction and well-placed 
well-proportioned shrink heads are now generally used. 


that no evidence of shrink will be present in any part. 


Not infre 
quently, in the case of such castings as the ones referred to, thi 
sprue, runners and heads weigh about as much as the casting. 























Committee on Aims and Organization 


Tentative Report of the A. 8. M. E. Committee, Dealing with Society and Professional Activities 


and Relations of the Engineer to the Community 


“QOLLOW ING the business at tl Meeting 


meeting 








‘ Spring doeuments, tt irted vith the Coomn er ) Mes ~ ind Pro 
ol The American Society of Mechanical Kneineers 01 gram of which he had beet member rr so eu WOrk 
Monday, June 16, the report of the Aims and Organiza of that committee It was necessat O ari p ! nad i 
tion Committee was presented by its chairman, Louis ¢ Marburg had been ditheult to get nani OL OF 0 is 
This report evoked so much interest that sessions for its diseu ot the Society rea were ne vi ‘ vf 
sion were required on three dillerent davs The rep | ) presente 
: ; see os , , Gy 
lished herewith both in its original form and with the reso He called attention, howeve ( f ( ea Me | 
as amended at the meet O Ihe report wa discusse ection ) was not alone n he matter ne } evel ) ‘ } 
Section, and = the SVnopsis ol ISCUSSILO! herewit! reported country Is now wrestling WwW | ! ~ prob ‘ ! rsi 
rrouped under the several headings to whiel heloy s wrestling with it and everv technical schoo The work of the 
In presenting the report, Mr. Marburg stated that the cor Aims and Organi on Co ee had bet r~( ( re 
mittee considered as tentative and in making its recommend wav noted i e report, with the co ee sp yt ips 
tions felt very strongly that it should avoid giving too i! and a chairman appointed for eae e work had been ¢ wted 
deta but should state, imstead, its views along nes ot bro 1) sending out questionnaires Tro whieh a ‘ l l 
nas | 
principles he chairman of the meeting, President Cooley, the formation, eriticisi and suggestions had bee ! ‘ ina 
alled upon Prof. Dexter S. Kimball who said the com: e matter was boiled ¢ ind so arra a e « i 
desired to be understood that the report was not tl} work of whole could pass upon it, and constituted, in effeet, a composit 
, , \ } 
small body of men anxious to tear down something sin iD by opinion ot a large number ot members rreat «ae ne 
; } , } 
ise it existed as a committee; nor did they want to introduee work was done by correspondence a rece! . wv 
ical idea nto the report simply beeause of their ow points committees met in conjunction and each tra a ree 
view which were then submitted to the committee as ; ole na 
As me irly = hye could pines his finger o1 the l ( endorsed by the ceommittee, 
‘ ‘ ‘ 7 r a a) , r | lk C IMITTEE N A] [ . 
4 4 j 
RECOMMENDATIONS OF THE COM! 1K ON AIMS 
* | 7 r ry. N 
AND ORGANIZATIO! 
lé he Re ria Vi ditied by V ote of the Mee ting. 7 gether with the Committee’s We rding VW e7 Char 1] V 
ri > . . 2 ba 2 . . ° domg y t ng j v 
OTeSSION: i . 
The Professional Activities of the Society Mi | 
UR discussion of the protessional activities Ot the Socrety the Ie ng 1 thods 
undertaken for the benetit of mechanical engineers | to a. By increasing the appropriations ) 
inds to further resear nad t ng " 
op nion that thi WOrK can well be strengihened rh opprine 
funds to luct resen 
ts branche The specitic recommendations tor the develop ~~ 
b. By determining and iting pl re g in 
] + } Lal ' 
ol protessional activities lollow: vestigation. and | secu yg ‘ t e e 
problems 
{ ption Ntundardsa 
S. RECOMMENDED: that So t ish tl 
2. ResoLvep: that it is the sense of this meeting t me lating and adopting engin g star s that g 
(-49) of the Constitution of The American Societ ‘ M eral, these he ited to elemer nd that tl =f 
chanical Engineers be amended so that the Society tion mbinations , 9 te rom 
pprove and adopt such professional reports nd ! special ind tring 
is sl | rom time to time be presented to it I} 
going resolution was adopted in place ft the res t 9. RECOMMENDED further that 1 
printed by the Committee, which was the s ‘ ept t t ered as progressive tandards nd not : ‘ 
it did not inelude tl vords Chat it tl sense ¢ I 
meet = } Industrial Engines 
The purpose of this chang is to permit the Society to adopt 10. RESOLVED: that Industrial Engir ine is . 
ve progressive poliey in place ot the present passive pole consideration by the Societ ind sil | | 
with all major technical subjects 
ional Fee res of General Meetinas 
1. RESOLVED: that continuous tenure of membership on the Su Education and Special Training 
committees the Meetings and Program Committee be dis 11 > } 
- ~ »: that the Con i e heart rr = the | 
continued, that the classification of engineering activities - Re OLVEL aut ittee D . ‘pI K 
retained and extended, and that the means and methods being done in connection ith the St ident Branches and 
collecting information under this classification be enlarge technical schools of higher grade in general, and recommend 
ind improved that this work be strengthened as much as possible 
_ 12. RESOLVED: that in the opinion of the Committee » Socie is 
The purpose of these changes is to get better papers of 3 ' the : m1 , the Society 
not realizing its opportunities in connection with industrial 
br er scope. 


edueation below the ol 
the formation of a 


vigorously. 


grade of college work, 


to take 


and recommends 


6. RESOLVED: that all Sub-Committees of the Committee on Meet ae See 
ings and Program be appointed for limited terms, all mem 
berships to expire automatically at the end of said terms, 
but a sufficient number of experienced members should be 
selected, when reconstituting any such committee, to secure 
continuity of policy. 


up this activity 


13. The reason for this recommendation is found in the need 
of the engineer for trained subordinates and industrial workers. 





Res are h 





7. RESOLVED: that the Society, in addition to the work it 


and Standardization 


18 


now 
601 


14. Professional Groups. The By-Laws of the Society provide 
for professional sections, under of the Constitution 
(C52). Several requests for such sections, including an Ordnance 


a clause 
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Power-Plant Section, an Automotive Section and a 


Petroleum Section, have recently been received. 


15. 


Section, a 


RECOMMENDED: that a standing committee on Professional sec- 


tions be constituted, analogous to that Local Sections. 


on 


Development of the Nociety’s Publications 
16. Resolved that the Committee on Publications and Papers be 
encouraged to publish in MECHANICAL ENGINEERING (The 
Journal) matter of broader scope, including papers and arti 
les that have not been presented at any meeting of this 
Society, news items of engineering interest, and the informa 
tion of general interest now presented in Bulletins. 

[In the resolution before amendment the resolution read: 
RESOLVED: that MECHANICAL ENGINEERING (The Journal) 
be made a weekly publication at the earliest possible date, 
and that the Committee on Vublications and Papers be 
encouraged to publish matter of broader scope, ete. (as con 
tinued above).] 

17. Reso_vep: that the Committee on Publications and Papers be 
requested to study the possibility of a substitute for the pres 
ut expensive method of publishing the Transactions, report 

ing any plan developed at the Annual Meeting 

{In the resolution before amendment, the last clause read 


‘presenting any plan developed to the members of the 
Soci ty for letter ballot. | 
IS. Reso.tvep: that the Society publish, as soon as practicable a 
Handbook of Mechanical Engineering Data. 
Absence from Committee Work 
19. ReSOLVED: that the Council formulate and put into force such 
rules as will cause membership on any Council or Committee 
of the Society to terminate automatically on account of ab 
sence or neglect, either willful or due to foree of erreum 
stances. 
Enaoincerina Nocicties’ Em ploym nt Office 
20. RECOMMENDED: that the present Joint Employment Bureau in 
New York be retained and its activities be expanded and 
made more efficient. 
21. RECOMMENDED further: that the name of employment officials 
be secured especially through the local sections, and that these 


officials be supplied with lists of men. 


Eth ir S 
RESOLVED: that it the of this 
Code of Ethics of broad scope, general chat 


(‘ode of 
> 


that a sbort 


cter and positive 


ave is sense meeting 


rather than negative injunction, be prepared and that the 
same be enforced vigorously 

22a. RESOLVED: that a committee of five on Code of Ethics be 
nominated by the President and confirmed by the Couneil, 


ho shall report back to the Society at the Annual Meeting 


|The foregoing resolution was adopted in place of the following 
resolution presented by the Committee : 
22. Reso_vep: that the present code of ethics of our Society be 


abolished as unnecessary and unenforceable. | 


of Mechanical 


Community 


Relations the Engineer to the 


(Nort In order to avoid confusion, the term “ technical societies ’ 
Wil 1) sed to refer to the four Founder Societies and h others 

( their activities to specific professional or technical phases 

Ing ng The term “ general engineering societies will be 
used te r the federation—loecal, state or national—on such basis 
s ma | op, of the various technical societies, their sections and 
thers concerned with engineering. ) 

Lake In the opinion of the Committee, the relations of the 
engineer to municipalities can best be cultivated through group 


activity, proper groups being the local general engineering socie 
In sta 


these relations may be developed through a coalition of such loe 


ties which affairs, 
al 
ant 

ot 
Such a system of societies 


hould include engineers of all classes. te 


{ 


associations, while of general 


be handled by 


such local, district and state societies. 


groups into state matters 


national interest may a national organization 


is considered below. 


24. The entity of the various local sections of the technical 
societies should be preserved, but they should form part of the 
local general engineering societies. In dealing with publie affairs, 


JOURNAL 


K. 


Tut 
Am. Soc.M 


ENGINEERING 
their members should act as members of the general engineering 
society and not of the technieal section. 


25. Distinetly technical work such as the formulating and pub 
lication of safety codes, the fixing of standards, ete., should be 
done by those technical societies which, jointly or severally, are 
Code by 


standards 


oe the Boiler 


concerned with the particular subject: e. 


The American Society of Mechanical Engineers, wiring 


by the American Institute of Eleetrical Engineers, ete. But the 
agencies for bringing about their general adoption and legalization 
should be the general engineering societies local, district, state 
and national. 

“6. As embodying the above, the Committee presents the 

following resolutions: 

27. Whereas: The Committee on Local Sections has beet rages 
In promoting coéperation between Loca si wl ol the 
American Society of Mechanical Engineers and other loea 
engineering organizations, and 

28. Whereas t is desirable that this codperati: ” encouraged 
ind further vigorously developed not only among lo it 
also among national engineering organizations, and 

Wh as: engineering solidarity should be established to enable 
thie ’ fession to more effectively serve the cou nity it 
large, therefore be it 

oO. RESOLVED: that the policy heretofore pursued | the ¢ rittes 
on Local Sections is heartily endorsed, and be it 

Ol. ResSoLvenp: that the Council of the Society sho 1 actively e1 
courag irther development of codperation both in toca 
organizations under the leadership of lo engineering 
= les, and in state or territorial groups. ! can effect 
ively handle state or territorial problems lhis ‘ 
tion to take such form as will most readily lend itself ¢ 
national codperation, and be it 

|In the resolution before amendment the | ! 
Philadelphia or Cleveland ” followed “* local eng “ 
ties.” and the ords as in Minnesota or ¢ | 
“territorial p blems ] 

oz. RESOLVED that there should he created some agency l 
tional character through which the cojperation of lo y | 
state groups and national societies can be ured yr 
poses of national scope. This agency to be con | 
representatives olf the members of lo al groups, stat gyre 
and national societies, It should be an organization i 
of speaking in the name of the professio ind be it 

Ihe last sentence of the foregoing I ‘ it n 
amenadme read: “It should be an independent org AL 
fully « Lhpow red to act and pit le o eaking i the 1 
of the profession ind e it | 

oo. RESOLVED: that The American Society of Mechanical Engin 
should collect and publish in pamphlet form the vari 
modes of cooperative organizations used in different lo t 
thus enabling each group of ganizations contemplating 
cooperation, to more readily lect the method best ada 
to their local conditions 

34. Aet ne through the organizations above Ss ieested, Sel ‘ 
to the community may best be promulgated along the followin 
lines: 

35. L ( ‘aT ; Protection o! Llenlth Li nd Co ) B3 
securing the iIntrodue tion otf safety code 5, Ol whis h Boil 
Code is an example, by seeuring the adoption an] enforcement ¢ 
measures for smoke prevention, the inspection cl elevator i 
the use of safety methods and appliances in the industries, ets 


36. 


establishment « 


Production, Distribution and Sale of Commodities — B 


tandards of 


s size, strength and quality of n 


ufacture of produets, of standards of material, and _ st 


methods of testing materials and performances 


37. Industries, Utilities and National Resources owned or e 


trolled by Communities—By initiating and guiding legislation 
their operation, development and conservation, and particula: 
by developing and securing the adoption of uniform systems « 
accounts and reports for public utilities, both privately and pu 


licly owned. 


38. Legislation for Protecting the Publie in Engineeri: 


Affairs—-By action to secure uniform State and Federal laws f 
the registration and certification of professional engineers who 
work involves the public health, safety and well-being. 
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39. Administration. Placing Engineers in Publie Positions 
requiring Engineering Training—By efforts to bring about the 
ippomntment rather than the election of engineering officials, and 
to secure the appointment and retention of the best grade o 
engineers in the publie service: and also by cooperation with ich 

1 bodies as the Civil Service Reform League. 

10. Cooperation with Engineers in Publie Positions—B 

ri uch engineers to become members of the loeal I 
ol I societies, and by eiving them the port « ( 
‘ when political or other intluences seek to interfer: 
proper exereise of their functions. The reports of 
neers may be made profitable and mut ially helpt il ) 
‘ oO ul ré ew by such societies 
Selection of Engineers to Meet Publie Emergencies—' 
il On « the prote on through general engineer) Oo 
" 0 olfer the best means for the prompt direction « 
! nd elton ot ¢ neers ¢ ifies as to thei en 1) 
experien would be helpful im this eor oO! 
» & t e Lau By action in conjuncti 
r ¢l bodies rather than ndependently 
1 / (J pei } Lb i! wlive but dig? ed p I 
illo e publie press This should be Tree lrom opie 
idver ! nd o i character which would broad I 
e knowledge « ind its appreciation for, engineerit chi 
t ly ul Relat ’ By active participi or 
of the strial problems now before us 
In } residentia dress before this Soei SSZ 
econd year of its existence, Dr. Thurston said 
Z it e contrast with ll the ga 
irrent | t 1 engineering, stands one feature « 
! to us and to the d, and I 
ta t g influet upon the terial pi t 
t ‘ the nat t n al modern it ition 
‘ 11 to tl lations of the emplove 
£ nd to the itual interests of labor ar It 
2 ! body « men, that the 1 sl ! t 
t l t wctory practical solution of the s ed 
Mi is expected of us than even of our legislat \ 
Mr. Marburg in the progress report of this ( 
ber iF = ‘ 
g the engi t 
It t sdo ! 
t! ler 1 the strivings of tl rking 
I I et } to the rest t the « I nit 
I tis I 7 has been able to frame a reconstr { 
l ‘ ] i nt commanding the ad t 
- t wves us, the engineers, tl 
g perience industria ide ry 
1, t s s the mighty problems now 
e ¢ neer was the first to attempt a defi 
obler involved He has contributed most of the cor 
e work which has been done to date, and on him rests tl 
) burden of ar adeq ate and constructive solutior 
The political autoeracies of the world have been over 
I bu Industry remains to be demoer: tized Labor s no 
» be contented with its present subservient and ‘ 
) ind its diseontent will not be ameliorated by w ul 
or other manifestations ol benevolent despotism TI 
I nds between opposing interests, frequently betwee 
: the self satisfied obd irate employer who still re rard 
as chattel on the one hand, and on the other the rad 
who would confiseate all forms of property. With } 
eal habit of thought, his experience In estimating ana 
ng physical and industrial forees, he must devise industrial 
“ls which will insure greater and more efficient production 


more 


equitable distribution of it, and he must 


n their adopt ion. 


As outlined above, action in publie affairs should 
the 


d ctly within the province of our own Society. 


oh 


general engineering societies, but 


The 


n e therefore presents the following resolution: 





discussion 


be 


1S 


Com 


ENGINEERING 


DO. RESOLVED: that the Society shoul enlighten its membet 
regard to all Federal, State and Local problems wl 
nterest engineers md in the ition of h t} 
ence and ti ng hely 

Klection of Officers 
51 Reqular Nominating Comm for Klee 0) 
(‘onunell reterred the recomnmendations ot the ( om ‘ 
S04 ms and the Com cee ¢ Co itlo By Li 
nner of election of the Re ir No Co 
otu membership to e Comn ‘ Oo Al Oy 
I} plan o e Lo Seeti ( ! 
( ol inl 1O oO he jon ae I ) ( ( 
at « he Cor e ( ('o Or By-Law 
wid } county 1) » 1D ! of } O 
riper i. j oO e Lol ‘ 
3 I} Com! tes An ()y " eare 
dered bh h the re ve ! I s of vO pla ad? 
owing reso or 
j Reso ) t t if ‘ el ‘ t 
Org n that t y ing ) tt 
‘ ad is the ( 
‘ “4 i er t ) 
that each voting ‘ the & t iSsigT 
cu = l he Cor t set 
th | se ol ¢ Ing a £ t 
d provided her that ‘ N ! 
tte s} ected I ‘ i 
enn t) ‘ yy ‘ e ti l t ‘ 
/ Lele on 

oo). RESOLVED: t t ‘ tte ‘ stit 
be ‘ iested to 1 pure s } y t} 
nnual ele ns rmit 
r ‘ tion } ‘ 

( : It the 
th t 
j nm f ; ; 
i. RESOLVED: t t log nie 
in ft \ ns t Mi 4 
’ ? th t : + 
, 
ia 
( Marpure, €] 
1), S. KIM! 
in ©. Aas Mi S 
l Rn. Low . 
JAMES HA | 
w. I M. ¢ 
8. B. Ext 

i. W. Anous Ont 
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DISCUSSION OF REPORT OF THE COMMITTEE ON AIMS 


AND 


ADOPTION OF STANDARDS 


The first resolution considered was as follows: 


2. RESOLVED: that Section C-49 of the Constitution of The Ameri 
can Society of Mechanical Engineers be amended so that the 
Society may approve and adopt such professional reports and 
standards as shall from time to time be presented to it. 

referred to (C-49) reads: 

* Reports of such committees (Professional Committees) may be 


The section of the Constitution now 


accepted by the Society and printed in the Transactions, but shall 
not be approved or adopted as the action of the Society.” 

The discussion of this resolution was mainly in the direetion 
ot claritying ideas as to present procedure in passing upon 
reports, and as to the necessary changes in this practice in the 
event of the resolution going into effect. Secretary Rice ex- 
plained that reports are now considered as recommended practice, 
ordered The 


affixed to each report so that a person reading a report can form 


printed by the Council. committee’s names are 


his own opinion as to its authoritative character. Under the new 
conditions, instead of using the Society simply to give voice to the 
report, it would have the official approval and stamp of the 
Society. 
Dexter S. 


mittee 


Kimball said that the Aims and Organization Com 


considered this one of the most important resolutions 


presented and that it refleeted the suggestions received from a 
If the Society believes 
in the Boiler Code, for example, why not say so and stand back 


large number of members of the Society. 


of it? Alex Dow favored the present practice by which a standard 
is regarded as a gospel which may well be followed, rather than 
S. N. Castle held that an 
adopted report should be considered as carrying the minimum 


a ereed which must be subscribed to. 
requirements rather than the maximum; an engineer could make 
his specifications as much better than called for by a report as 
he saw fit. 
Major Fred J. 


sented was in effeet a proposition to amend the Constitution and 


Miller pointed out that the resolution as pre- 


that the vote should not be to that end, for which ample provision 
itself, but for the 
pressing approval or disapproval of the practice recommended. 


is made in the Constitution purpose of ex- 
Past-President Jesse M. Smith accordingly proposed the follow 
ing modification of the resolution, in which form it was adopted: 
RESOLVED: that it is the sense of this meeting that Section C-49 
of the Constitution of The American Society of Mechanical 
Engineers be amended so that the Society may approve and 
adopt such professional reports and standards as shall fro 

time to time be presented to it. 


PROFESSIONAL FEATURES OF GENERAL MEETINGS 


Arts. 4 and 6 of the report proposing that continuous tenure of 
membership on the Sub-Committees of the Meetings and Prograin 
Committee be discontinued and that such sub-committees be ap- 
pointed for limited terms only, formed the subjects for discussion 
under this heading and were approved. 

Dexter S. Kimball, Chairman of the Meetings and 
Committee, explained that the sub-committees referred to were 


Program 


intended to supply material for certain of the sessions at the 
Spring and Annual Meetings; and that sometimes 
effective and 


they 
Instead of maintaining these as 
standing committees with continuous tenure of office, it was pro- 


were 
sometimes not. 
posed to appoint committees for a fixed term as required, in order 
to carry out definite assignments, after which the members would 
go out of office automatically. By this means no committee could 
remain for several years on the list in the Year Book without 
accomplishing results. 

President Cooley, referring to committee activities in general, 
said he had sent a letter to all members of committees and to all 
chairmen of Local Sections, requesting information as to the 
work of the committees in the first instance, and as to who were 
available for committee appointments in the second instanee. In 


ORGANIZATION 


July he would go over the replies received and investigate the 


work of the various committees. 


RESEARCH AND STANDARDIZATION 


Arts. 7, 8 and 9 were next taken up. These proposed that the 
Society secure and appropriate funds tor the conduct of research; 
formulate problems tor investigation, and secure men and facili 
ties tor their solution; and that the Society establish the poliey 
of tormulating and adopting engineering standards (which, how 
to elements), such standards being con 


ever, should be limited 


sidered as progressive and not as ultimate. The resolutions as 
presented were approved. 


W. E. 


warning that “ we 


issued the 


Symons, Chairman of the Finance Committe: 


ean't by re solution or legislation make one 


dollar into two,” and stated that the appropriation tor the Re 


search Committee for the present vear had been $4000, of whiel 
a considerable amount as yet remained unexpended. In response 
to his inquiry as to the desires of the Aims and Organization 


Mr. Altord 


said that the committee was dealing with principles only and that 


Committee with respect to funds and appropriations, 


there was no time limit whatever on the resolution There was 


no thought of changing this year’s appropriation, but that as the 


Society grew and its income increased it was believed that 1 
should be the duty of the Society to secure and appropriate larger 
funds for research work. 

Secretary Rice said that he hoped the Society, with an annual 
budget of $300,000, would appropriate more than $4000 for re 
search. It should so spend at least one-tenth of its income, which, 
is considered a tithe of its income, for the 
The American 


Ventilating Engineers, with a membership of about 1100, had 


in good Bible terms, 


benefit of others. Sor letv ot Heating and 
therr art and 
science and Dean Allen of the University of Minnesota was to be 
Pittsburgh. If 


to accomplish the purpose, there could be a readjustment of our 


collected a fund of $80,000 tor the advancement o 


the director of their research work at necessary 
funds, certain committees receiving smaller appropriations an 
the Research Past-President Oberlin 
testified to the pressing need for 


Committee more. Smith 


research as shown by the 
diserepancies in the information given in our handbooks. C. H 


Metals, 


research and standardizatior 


Bierbaum, Chairman of the Sub-Committee on Bearing 
also emphasized the importance ol 
and said that it was a happy conelusion to the resolutions that 
they 


recommended simply the standardization of elements an¢ 


not the combination of elements and that the work be not eor 


diseussion 


During the Frank B 
Gilbreth, who had recently studied conditions in England, 


sidered final at any time. 
urge 
as an important subject for study and investigation, the fatigu: 


of working men and women. 


INDUSTRIAL ENGINEERING 


The next resolution, Art. 10, recommending Industri: 
Engineering be made a major topic of diseussicn, was introduce 
by Walter B. Snow, and at onee brought a eall from Alex Di 
for a definition of Industrial Engineering, and from Charles 

Lord for an explanation of the distinction between the expressi: 
“Industrial Engineering” and _ that later in the 
“ Tndustrial Relations.” Several tried their hand at 
a definition of industrial engineering. Mr. 
“engineering which has to do with industry.” Professor Kimbh: 
said it was a well-understood term, difficult to define. It relat: 
more to the construction and operation of factories as disti 
guished from the design of clearly defined engineering constru 
tion. Robert T. Kent offered as a definition, “ The applicativ 
and use of the materials and machines of engineering in t! 
industries; this to include problems of management and labor 
Mr. Gilbreth gave a definition attributed to Mr. Kent’s fath« 
the late William Kent, who used to say, “ Engineering is t! 


that 


used repo 
definition 


Snow said it w 
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the resistance of nature, but industrial 
engineering is the science of overcoming the resistance of human 


nature.” 


science of overcoming 
Professor Kimball explained that, assuming industrial 
engineering to have to do with the construction and management 
ot plants, there exists a field still further away from design that 
the field of 
tions between employer and employee, in which engineers cal 


has to do with the human element industrial rela 


play a very large part. 
Without further diseussion the resolution of Art. 10 w 
adopted 
| Oo p Spe I" ‘ 


\l siti & nlroduces hy Sumpnel 3 | i}) ‘ 
ork now being done b he Soe n co ‘ 0 s ‘ 
prance ind techmical schools of higher we and reco ‘ ( 
tl i work ty strel thened: ind Ti i ro Co ( 
should be tormed to extend this won among tl ( 
ehoo,t bb ) the grade ot college Louis ¢ Marbut ( 

he (om tee o1 Aims and © il ol eCXDTEeSsSee t 

the ld offered real oppo riitic 0 wl ’ ‘ 
‘ ee! na 1 should have thore ceonsidel 
San ihe reso ons were cloptes 
|? o “Torn “I ( < 

I) Cw oo Lie Tact that there had peel! st eri rm 1 
rolessre ectlons i provided tor by the Cons l ! ( 

in ordnance section, power-plant section, ete., the resolu 
(rt. 15, introduced by S. N. Castle, was proposed, recor 

Stans Con tee on Protessional Sections I} resolutio 
is approved after a brief discussion calculated to In 0 ‘ 


surport of the resolution L. C. Marburg explained t] 
proposed to broade the SCOP of the Socrely \\ Live 
tending danger that it might become superheial mn ae 
«| eal byes was desirable to have proltession: 1) 
» which spe topics could be referred tor treatme: | 
onse to at quirv, Mr. Marburg said that such gro woul 
ira tor n the sections of the eountry where the sti 
hich they represe ed were centered, but ne vertheless, as further 
plained by Secretar Rice, they would represer horizonta 
s1ons of the eountr rather than vertical ane would be nator 
' ei bership 
D or THE SoctETy’s PURLICATION 
Next in order were three resolutions introduced by G. Kk 


rsons, relatu to the Society's publications, as follows: 
16. Resorvep: that MECHANICAL ENGINEERING 1 J 
mation t ti st SS 
I - ( ittee on Pu tions and Pa s be 
PM t lisl latte ot b ke s ‘ 
ticl that hav ! been presented il 
eeting thi society news items of engineering t¢ S 
! t general inte st 1 : ‘ 


17. Resoivep: that the Committee on Publix 


requested to study the possibility of a substitute for the 
present expensive method of publishing the Transact 
presenting al | n developed to the members of the S ‘ 
for letter oO 
1S. RESOLVED: that the Society publish, as soon as practicable 


Handbook of Mechanical Engineering Data. 


Mr. 


worded to apply only “at the earliest 


In introducing these resolutions, Parsons said they had 


n carefully 


poss ryle 


_ and as they were intended 
the 


iblieation and Finance Committees, their practicability would 


e” and “as soon as practicable; ”’ 


the Council, and through them would be considered by 


these bodies. 
Art. 16, 


Enaine é ring od 


determined by 
Nscussion of Relating to the Development of 
(the Journal). W. E. 
Chairman of the Finance Committee, opposed the more frequent 
publication of MECHANICAL ENGINEERING on the grounds (1) 
that it would be regarded by other publications as a competitor 


Vechanical Symons, 


MECHANICAL ENGINEERING 


COS 


and that good-will which we 


changed to opposition such as naturally 


the now would then be 


POSssessea 
from commercial 


results 


competition ; and (2) that we would be in a 





POSsillo flier a 

heavy financial loss He cor tended that it would be « oO se a 
quarter of a million «dollars it le ) wee] publi on 

Rt. lr. Kent testifies to reading M rAN } ; 
thoroughly each montl ') er Wee ‘ ‘ 
he would not have time oO read He d pproved of eit 
contributions tor pubheation « ‘ Ss prese 4 
he thought tl o ‘ hy his lour , tin 
with the technical press 

ns Pp, Altord ca led oO |! ol 0 ! rie ‘ 
Klectrical Engineers had rece ’ sed esolu 

rhe lprovement and expansio 0 their jour rie oO? 
crease 1n 1ts size to the standard 9 by 12 inches ‘ 1 Sin ! 
resoiutiol was belors the \| ! | ne PePTS r) nec 
adoption. He took exeeptio o the s é ‘ 
uublication would earn tl they ylisher He spoke 
i ned r-pub her ( vo ( yrnae pt ] he 
lo rha sSilrice wi f el \ il¢ 0 ‘ 


ment o the Soe ‘ ’ ‘ ite ag 
s possibilities tor the iture, should give his impress 

Major Miller, in response, reminded the meeting 
ons of the Aims and Organization Committee were made b 
delegates representing the membership fro Q 1) of the 
country; that they thought the Journal a good thing d wanted 
more of it The qualifieatie he earliest poss ( , 
ever, indieated that the did not expect the Society to ba ip 
itselt by making a wee betore eoute ry, dvat eous 
He said “75 heleve the Journ: OcCceUupiles why ‘ 

that is a kind of a journal whicl no pr te publishe vould 
probably want to undertake: and that ore ‘ , \ 
not otherwise occupied A journal either di rot , 
woes ahead and progresses with the progressive ideas of the ‘ 
and that is what the Mechanical Engineers’ journa ist do.” 
He then outlined certain definite things which should be don 
the development of the publication, such as the extension of th 
Engineering Survey, by which an engineer can keep in touch with 
the high lights of his profession w it ha » read 25 o1 
0) speelal ournals: and by the strengther F 
ot the editorial staff, to permit the gradu: enlarge 
Journal and to make it possible for one of the editors to ft) el 
and come nto personal eontact with the 1 mbers! 17 
parts ot the country 

Follow these developments, if the Jow oul Ow? 
normally to the point where still more sp eed nd the 
advertising income were sufficient e ¢O ot sec 
become obnoxious to other publisher 
monthly or a weekly, so lor Yr as 1ts characte vere 1! ta ed 
with the same k nd ot reading matter ; du ( the s eciitor 
direction. He was in favor of consery mm the 1 ! 3 We 
were under obligation to be when han: no the nter ( ‘ 
money of a professional society such as this The who o 
could be summed up in so conducting the Journal that it would 
render the best possible service to the membership. 

Mr. Svmons, in reply to Major Miller’s assertion that thers 
were stages in the life of a journal where it might cease to 
progress and “die of dry rot,’ called attention to the marked 
rrowth of MECHANICAL ENGINEERING during the past sever 
years, in circulation, advertising increase, money expended for 


Whereas th 


publication is very healthy now, he felt that if it were made a 


production for the benefit of the membé rship, ete 


weekly it might become very unhealthy from a financial stand 


pornt. 

Alex Dow said that MecHANICAL ENGINEERING was one of the 
few papers which he, a busy man, had time to go through “ from 
cover to cover,’ and that it was one of the few papers whose 


He wouldn’t go through it 
And herein, he 
thought, was a measure of its present advertising value. It is 
He therefore 


make-up and advertising he admired. 
if it came onee a week, and so with many others. 


read by the very ones who do not read the weeklies. 
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took exception to the point in the resolutions relating to the 
weekly—it was an error in judgment—and he moved that the 
words “ That MecHANICAL ENGINEERING be made a weekly pub- 
lication at the earliest possible date ” be stricken out. The motion 
was seconded by W. O. Witherspoon, who said that he was a busy 
member of several societies and that what was needed was not so 
much more matter, but a stricter censorship of what was put in 
their journals. 

During the 
MECHANICAL 


debate on the question of the development of 


I;NGINEERING the discussion drifted at upon 
questions of practicability, in spite of Mr. Parsons’ statement in 


times 


introducing the resolutions that this was a question. for the Coun- 
cil and the committees interested to determine. There was also 
considerable discussion as to expense involved and the utilization 
of the Society's reserve, details of which W. E. Symons, Chairman 
the 


that 


of linance Committee, contended should be made available 


so ‘anybody who votes in the affirmative or negative on a 
question of such great and vital importance to the Society should 


the course of this discussion President Cooley, as chairman, asked 


know what he is voting on, expressed in dollars and cents.” 
to have the discussion confined to the general problems involved, 
as intended by the Committee, saying, “ You needn’t be afraid the 
will you into trouble. The 
will have to come before us with figures, 


Council Committee 
and it the Couneil is not 


sure of itself it will come to you again.” 


Publication 


ret 


In justice to the Publication and Papers Committee, also, it 
should be told that the sentiment of the meeting with respect to 
the MECHANICAL ENGINEERING, the field which it 
now filling, and its possibilities for development was most favor- 


mission of 


is 
able. If the members of the Committee who were present were 
not embarrassed by the many good things which were said, the 
remarks at least must have been gratifying, as an expression ot 
appreciation of their work. 

The motion as amended by Mr. Dow was finally adopted. 

Discussion of Article 17, Relating to a Substitute for Trans 
W. C. Brinton, in referring to TRANSACTIONS, discussed 
also the procedure in handling papers in the Journal. In gen 
eral, he proposed curtailment in the publication of papers, but 
that they be issued more completely in loose-leaf form, such 
copies being announced in the Journal and supplied to the mem 
bership as desired. Major Miller called attention to a similar 
proposal made several years ago, to do away with the bound 
of TRANSACTIONS and substitute therefor papers 
printed in sections. Members would receive the sections of inter- 
est to them and not be burdened with the others. The plan had 
failed—members liked the looks of the bound volumes on their 
shelves—but it might be proposed again. 


actions, 


volumes to 


Secretary Rice said the Society was under obligations to supply 
In 
1893 the membership dues were raised from $10 to $15 a year 
and it was agreed that if the members would stand for this they 
should receive TRANSACTIONS in perpetuity. 


TRANSACTIONS, unless the membership should vote otherwise. 


Mr. Riee, however. 
said the United States is the only country in the world where 
professional societies have to print the papers read at meetings 
in pamphlet form; then publish in the proceedings and later in 
a bound volume. The Society should consider whether it would 
not reduce this waste and put the money to a more useful pur 
R. T. Kent expressed a desire for the bound volumes, but 
believed the expense could be reduced, and advised the appoint 
of into the matter. M. Smith 
contended that this was a function of the Publication Committee; 


pose. 


ment a committee to look Jesse 
and further, in respect to the wording of the resolution ealling 
for a letter ballot on the subject, said that the matter could be 
more effectively handled by having the proper committee report 
to the Council, they in turn bringing up the report for discussion 
at a convention. Mr. Kent finally proposed an amendment to 
Art. 17, substituting for the words “letter ballot ” the words “ to 
report at the Annual Meeting.” Mr. Smith seconded the motion, 
which, as modified, was later adopted. 

Discussion of Art. 18 on the Publication of a Handbook of 
Engineering Data. In the diseussion of this project it developed 
that the Committee had no definite plan to offer for a handbook, 
but that it believed it should be considered in its broad aspects 
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with the possibility that a satisfactory plan would be developed. 
It was stated by Mr. Parsons, who introduced the resolution, 
that there was no intention of competing with any of the ex- 
cellent handbooks now on the market. Following this statement, 
R. T. Kent he felt the 
Society were to publish a handbook which would not compete 
with any ol the other handbooks, where is the field for it?) What 

? Had the Society con 


sidered the expense, which would run into thousands of dollars? 


said free to discuss the resolution. It 


kind of data would it propose to put in 


Major Max Toltz favored a handbook which should contain 
by the Society. L. P. Alford said similar data 
logues ht 

a hand 


i 


the data gathered 


were already published in Condensed Cata and thoug 
that these data, 


book. 


with other material added, should go in 
In reply to an inquiry as to the usefulness of Condensed 
Catalogues, Major Toltz said that in the West, 
available in New York ar 


where data readily 
not accessible, the book was in constant 
Mr. Rice reported that an 
engineer in Salt Lake City had told him it was “ the finest thing 
the Society gets out.” 


use and that “ we absolutely need it. 


The resolution as offered was adopted, this and the two preced 


ing as amended, being passed at the conclusion of the discussion 


ABSENCE FROM COMMITTEE WORK 
Diseussing Art. 19, dealing with absence fram committee work, 
Major Toltz thought that the resolution if adopted and literally 


carried out would operate as a practical bar to western men ser 
Past-President Jesse M. Smith called 


the Constitution, which provides 


on committees, 
C-5] 
means for removing inactive members 
red J. Miller stated that in 
work it had been very difficult to get action on any specific case of 
the the 


ing atten 
effective 


Major 


Soc t v's 


tion to ot an 


Irom committees, 


his experience with the 


neglect of committee work, and provision ot resolution 


therefore seemed to him eminently desirable. Carried. 
The resolution in Arts. 20 and 21, on the Society’s employment 


activities, were adopted without discussion. 


Cope or Eruics 


Past-President Charles T. 


22 relating to abolishing the Society’s Code of 


Main opposed the resolution in Art 
the 
ground that many of the younger members found it of advantage 
to have a outlined 
conduct. If it was imperfect it should be revised and amended 


Ethies on 


program a guide for their professional 


as 
Past-President Oberlin Smith spoke in the same strain. Robert 
Sibley felt that the resolution should be defeated 


the voluntary raising of $20,000 by engineers on the Pacifie Coast 


and spoke ol 


to put forward a code and carry on education work among en 
gineers in order that it might be put in practice. 
Charles E. Lord called attention to the action taken at a recent 


meeting of the Committee on Development of the Americar 
Society of Civil Engineers in Minneapolis, which he attended as 
a representative ot the Committee on Aims ard Organization 
In line with that action he proposed the following substitut 
resolution: 

RESOLVED: That it is the sense of this meeting that a short Cod 
of Ethies of broad scope, gene ral character and posit 
rather than negative injunction, be proposed ind that the 
same le enforced vigorously. 


Jesse M. Smith approved of Mr. Lord’s resolution with the 
exception of the clause regarding enforcement. There had beer 
exceedingly few infringements on the codes of ethies of the 


national societies, and it seemed to him that the penalty for in 
fringement should be in the sense of non-recognition by other 
members rather than expulsion or other foreible action. 

Forrest E. Cardullo disagreed with the previous speakers an 
said that the Society did not need a code of ethies. All that wa 
necessary was that members should be decent, honest men. Cod 
of ethies were heritages from an earlier day when the conditior 
of the profession and the character of the men practicing then 
required such formulations. 

Wm. T. Magruder then presented the following resolutio: 
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which embodied suggestions made by Messrs. 


Max Toltz and C. | Lord: 
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engineer, as he saw it, falls in two distant branches, his protes- 
sional work and his work as a citizen, and to coordinate these two 
fundamental duties a working tool is needed. The spirit of the 
times was specifically for a formation trom the ground up, com- 
prising the purely local societies. From these a grouping into 
either state, geographical, social, economic or industrial divisions 
could be made. It seemed to him essential that with the present 
formation the highly thing to do to 
ordination between the local societies which handle primarily the 
the handle very 


Was secure Co- 


desirable 


community work, and national societies which 


largely professional work. 
L. P. Alford, referring to Mr. Jeter’s objection to the inclusion 


of the words “ empowered to act * in Art. 32, said that the meet- 
ing the day before had definitely declared for an attitude ot 
wtivity in indorsing the resolution in Art, 2 dealing with the 
adoption ol standards. 

In regard to codperation, which, as he understood it, was the 


real meat of Mr. Low’s resolution, it was not only the spirit of the 
times but, he believed, that of the majority of the Society’s mem 
Unwillingness to cooperate in the past had led in a 
to the ol to 
societies devoted to special branches of mechanical 
of the men thus lost 
As he saw it, the issue was clean-cut. 


bership. 


f instances withdrawal members form 


I umber ( 
engineering, 
were power and 


possessed ot 


and many 


leadership. It was either 
to eneourage the local organizations and reach out in the spirit 
of codperation to other societies, or to stand pat and undoubtedly 
lose the advantages of other increases in membership which might 
have been had. He fully believed that the movement for coopera 
tion was so strong that even rejection of the Committee's resolu- 
tion could not kill it. 
the other national societies and they were ready to go torward 
with the A. S. M. E. Was the latter to be the only society which 
would retuse to cooperate ? Would it be the only one on the 


The same movement was taking place in 


outside ? 
The Chairman then put to vote the motion to substitute t 
resolution offered by Mr. Low for Arts. 30-33 as submitted by the 


| 


ie 


Committee, which was lost. The question of adopting the Com- 
mittee’s resolution was then taken up, but before a vote was 
taken, Jesse M. Smith moved to amend Art. 52 by striking from 


the last sentence the words “ independent ” and “ fully empowered 


to act and.” This motion being seconded, the amended resolution 


was adopted by vote. 


ELECTION OF OFFICERS 

The resolution in Art. 50 was approved without discussion. 

Art. 54 recommended that the Regular Nominating Committee, 
which as preseribed in the Constitution, is to be elected annually 
by the voting membership ot the Society, should be composed ot a 
member from each Local Section, each voting member of the 
Society being assigned to some Loeal Section by the Committee on 
Local Sections exclusively for the purpose of electing a Nomina- 
ing Committee member. Robert Sibley criticized this resolution 
on the ground that a committee so composed would consist of too 
many members to be able to dispatch business adequately and 
secure harmonious results, and suggested reducing the membership 
of the Nominating Committee by dividing the country into a 
grouping of sections and that these groups nominate a committee 
five. Such an arrangement, Jesse M. Smith argued, would 
create a condition whereby the Sections would be unequally 


ot 


represented because it would give the same representation to 


everyone of the Seetions regardless of the number of members 
of the Society who might constitute it. 
Sibley, and subsequently Louis C. Marburg, John J. Simmonds, 
Lawrence W. Wallace, H. John O. Hinchey and several other 


members, answered by observing that the Society being a national 


To this objection Robert 


erganization, it appeared to them more convenient to divide it 
into geographical groups for the purpose of representation in 
the Nominating Committee than to create the impression that its 
activities were being conducted principally for the benefit of 
those members who are residents in the localities where the great- 
est membership is at present found. 

Secretary Rice observed that the provisions for selecting and 


ENGINEERING gy ME. 
organizing the nominating committees have not been written as 
yet in the By-Laws, and in this connection Jesse M. Smith said 
that the various views brought out during the discussion would 
enlighten the Committee on Constitution and By-Laws as to the 
sense of the membership in the manner ot carrying out the con- 
stitutional amendments just adopted by letter ballot. No modi- 
heation President 
Cooley said in conclusion that although the subjeet had not been 
exhausted the discussion had been carried tar 


to the text of the resolution was proposed, 


enough so that the 
Committee on Aims and Organization could revise its reeommenda- 
tion to the Couneil. 

rhe Art. 55 


Constitution and By-Laws to prepare such changes 


recommendation in requesting the Committee 


the 


on 


pro 


cedure for t annual election of oltieers as would permit the 


] rt ; 
declaration of thei election by November l. was 


favorably com- 


mented upon by President Cooley. who expressed the opinion 
that such provision, if earried out. would permit a president to 
be coached in his duties before he actually assumed offi e, in which 
event the work could go on much more continuously and mueh 
more effectively. Jesse M. Smith spoke o the advisability of 
notifying the President of his nomination as early as possible, 
even at the Spring Meeting, and moved to substitute for “ Novem 
ber 1” the words “a considerable time, to be determ ed bv the 
Council.” The motion was earried,. . 

No changes were made in Art. 56, which was adopted in its 
original form as drafted by the Committee. . 

Following the acceptance of Art. 56 L. C. Marbure observed 


that as several of the resolutions which had been discussed and 
approved would call for constitutional amendments he would 
like to submit the following proposals. C-49 now reading: 


C-49 Professional Committees :—The Council has the power to 


appoint, upon the recommendation of the Society at a general 


such professional 


meeting, or upon its own Initiative, committees 
as it may deem desirable to investigate, consider and r port upon 
subjects of engineering interests, but shall not be approved or 
the of the 


ot such committees must be authori 


adopted as action Society. Any proposed expe! ses 


zed by the Couns 1| betore they 
are ineurred. 


To be amended to read as follows: 
C-49 Professional Committees: The Council shall we powel! 
to appoint, upon recommendation of the Society at a general 


meeting or upon its own Imitiative, such professional committees 


as it may deem desirable to investig sider and report 


ate, Gol 
And 


ot this committee must be authorized by the Couneil betore they 


pon 


subjects of engineering interest. proposed 


expenditures 


are incurred. Reports of such committees may be accepted by 


the Society and printed in the TraNnsacTions. 


C-50 The Society 


may approve or adopt any standard formula 


or engineering practice, but shall not approve any engineering o1 


shall not 


name or initials in any commercial work or business, except to 


commereial enterprises. It consent to the use of its 


indieate conformity with its standards or recommend practices. 
This proposed } 
C-45 to be 


50 would supersede the present C-56. 


Prot SS1ol al 


amended by adding “ Committee on 
Sections ’ and changing the sentence The Chairman of eae] 
Standing Committee of Administration shal] have a seat in the 
Couneil...... so it would read: “ The Chairman of all Stand 
ing Committees shall have a seat in the Couneil...... ‘ 
C-50, reading at the present time as follows: “ Each com 


mittee shall perform the duties required of it in the By-Laws o1 
assigned to it by the Council; the Secretary of the Society shall 


be the Secretary of eaeh of the standing committees,” to be 
amended by adding afte r the first sentence the follou bie = Mem 


bership on the Council or any committee of the Society sha 
terminate automatically on account of absence of any member, 
either willful or due to force of 
the By-Laws.” 

The last amendment elicited much discussion and some members 


circumstances, as provided i 


considered its operation would deprive the Society of important! 
and valuable membership on committees on the part of thos 
whose names and prestige would make it desirable that they shoul: 
serve even though their geographical position would not permit 
them to attend every meeting. 
































CRUDE-OIL MOTORS vs. STEAM 


BY J. W. MORTON, 


This paper is devoted to a discussion of the various factors to be 


considered in choosing the form of motive power for 


also to a presentation of the advantages and disad- 


vantages, as compared to steam engines, of 


war vessels 


and carzo ships; 


crude-oil motors of the 


following types: constant-pressure, constant-volume, four-stroke cvels 


and two-stroke cycle. In the complete paper there will be found a 


description of some of the details of motor construe tion, dealing with 
lubricating svstems, piston cooling and scavenging pumps 
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the case cited about the same space would be required tor 


motor plant a id steam plant, but the total hers power could 


as well be developed by two units of slightly larger size, and 
his were done approximately one-third the space would be 
d. Moreover if oil motors were used the space occupied by 
coal bunke rs eould be 


ed 


partially released, as crude oil can be 
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in nks under the engine floor and below the protective 
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is and if weight 
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ICAN SOCIETY OF MECHANICAL ENGINEERS. The paper is here printed 
Stract form. Copies of the compiete paper may be obtained at 
l All papers are subject to revision 
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and equipment is greatly increase: 

When a change is made fron ) ‘ 
chinerv is usually eleetric v driver his hye hye 
the most Satistactory [ ( avnan ur’ sua ait hy 
separate oil engines Hot water for he nd nites , 
poses 18 obtained ron i sl ll o red boiler and while ( rst 
costs ot such installations are hich, tre “are nm time onset Db Lhe 
lower operating COSTS 

Prior to the war the first cost of a erude-oil motor plant was 
approximately twice that of a steam plant. This was partly offset, 
however, by the savings in operating expenses, under whicl em 


comes cost of fuel, labor and supplies The cost of fuel naturally 
lepends upon the prevailing market for coal and oil. In regard 
to maintenance there is practically no intormation available as 
the erude-oil motor is still in its infaney so far as this country i 
cones rned. 
Carco SHIPS 

Many of the preceding statements concerning the installatior 
ot erude oil motors on battleships ean also be proye riv applied to 
cargo ships. During the last four vears a number of such vessels 
have been equipped with erude-oil motors of both the twe é 
and four-stroke cycle type, and while engineers are not agre 
to the best type, the four-stroke evele seems to be preferre: 

One of the most successful installations ot this kind is 
found on the motorship Suecia. This ship has a length of 362 
a beam of 51 ft. 3 in.. a depth of 25 ft. 6 in., and a capacity of 
6550 deadweight tons, has twin screws driven by two 1000-hp 
Diesel engines of the S-evlinder 4-eyele type, and also two 


auxiliary engines of 200 hp. each. The vessel was built for ser 
between Sweden and La Plata and its first run was a 
on December 4, 1913. The eurves in Fig. 1 


characteristies of the motors. 


test mi 


rive some idea of the 
The dotted eurves are given for 
the sake of a comparison with the steamship Princessan Ingeborg 


built two vears before the Suecia and for the same company. Th 
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Princessan Ingeborg has a length of 300 ft., a beam of 48 ft. 9 in., 
a depth of 22 ft. 4 in., and a capacity of 5895 deadweight tons. 
The coefficient for the Suecia is 0.78 and for the Princessan Inge- 
borg 0.794 and thus both vessels are about equal in size and 
excellence. A comparison will show that the same amount of 
power is necessary to obtain equal speeds when the displacement 
are equal. is no difference 
between transmitting power through two small comparatively 


This would seem to indicate that there 


fast-running screws as is done on the motorship and transmitting 
power through a single slow-running screw as in the ease of the 
steamship. 
Li it. The ratio of 
indieated to effective horsepower is, therefore, the same for both 


The propeller on the steamship has a diameter of 
while those of the motorship are only 10 ft. 


ships and the total efficiency of engines and propellers is also 
about the same. 


In order to correspond to the motorship in horsepower the 
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Fic. 1 Moror PERFORMANCE CURVES OF STEAMSHIP AND MororsuHIpP 


steamship would be obliged te earry an extra boiler. This would 
increase its weight 570 tons whereas the weight of the machinery 
on the motorship is only 470 tons. The length of the engine room 
of the motorship is 41 ft. while the length of engine room and 
necessary boilers in the steamship is 66 ft. and this despite the faet 
that the steamship has less horsepower. 

The fuel consumption during the trial trip of the Suecia was 
0.2948 lb. per i.bp. or 0.3685 lb. taking the mechanical efficiency 
at 80 per cent, a very satisfactory value. Table 
comparison of this vessel with other motorships. 


2 affords a 


Moror Sizes AND TYPES 


The horsepower of a erude-oil motor, whetber of the constant- 


volume or constant-pressure type, is 


somewhat limited by 
practical considerations of construction. 


At the present time the 
maximum size is 2500 hp. per shaft and from six to eight cylinders 
for the two- and four-stroke cyele constant-pressure type, although 
some experimental -motors have been built as large as 6000 hp. 
This is in sharp contrast, however, to the power developed by 
steam, which runs as high as 15,000 hp. for the steam engine and 
35,000 hp. for the steam turbine. 

Crude-oil motors of small horsepower are usually of the high- 
pressure type, intermediate, so-called semi-Diesel or hot-bulb type 
and two-cycle constant-volume type. Prominent among such semi- 
Diesel motors are the Bolinder, Scandia, Abance, Alliance, Tux- 
han, Gidion and Holm. 

It has been proven both by experiment and practice that the 
constant-volume high-power single-cylinder type of motor is un- 
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satisfactory, and chietly because of the fact that the enormous 
heat generated at the pistons during the explosion must travel a 
great distance before it is transferred to the water jacket; and as 
a result the central part of the piston is heated to such an extent 
that preignition frequently occurs. Furthermore, the sudden rise 
in pressure sets up detrimental vibrating stresses in the material, 
and it is also exceedingly difficult to obtain a proper mixture of 
air and oil, rapid ignition and complete combustion and extliaust. 

On the other hand, the constant pressure oil motor of high 
power must have numerous eylinders all of the same size, and 
the high pressure, which lasts approximately 10 per cent of the 
This 
applies especially to the crankshaft which is both difficult and 
cosily to produce. 


stroke, necessitates a careful design of the crank mechanism. 


Moreover, in motors with only a few cylinders 
the tlywheel must be heavy, large and expensive if there is a great 
variation in speed. Difficulties encountered in 
keeping the piston leakproof: if it fits too tightly the result is a 
large trictional loss, and if the clearance is too great there will 
The the the 
effeetive must be the cooling System as the surtace exposed per 
pound ol 


have also been 


be a loss of pressure, rreater piston area more 
working medium decreases as the cylinder dimensions 
increase. This accounts for the lower thermal efficiency and the 
horsepower available per unit of piston surface with large evlin 


der size. 


Low-Power Morors 


tdvantages. The efficiency of an oil motor is greater than that 


of a steam engu especially in small units, and furthermore rt 
increasing load. 
the 


same value in daily work as on a test stand. 


t 
decreases less with The fuel cor sumption ot an 


attendants’ skill, as it shows the 


oil motor is independent ol 
With a steam engine, 
however, the fuel consumption is dependent upon the attendants, 
and especially the stokers, who must be experienced, 

In steam plants the boilers and pipes must be able to withstand 
high pressures and temperatures, but with oil motors a high pres 
sure exists only in the cylinder and a few small pipes. Moreover, 
the oil motor is simpler in construction and the weight and space 
oceupied considerably less. It is of interest to note in this con 
nection that the steam turbines in torpedo boats weigh about 45 |b 
per b.hp. and aeroplane motors but little over 1 lb. per b.hp. 

The small oil motor has other advantages over the steam engine 
and these ean be briefly enumerated as follows: Starting takes 
only a few seconds; fuel is consumed only during operation; 
combustion in the motor cylinders ean take place for a long 
period of time; the motors require little attention and the oil tanks 
can be refilled more easily than coal bunkers and without the dirt 
which accompanies the latter procedure. 

Disadvantages. It must not be thought that oil motors have no 
disadvantages, for there are many, and chief among them may be 
mentioned the following: 
and is not available in all 


consumption is greater than in the case of steam engines as on¢ 


Fuel oil is more expensive than coal 


ports; furthermore, lubricating o1 


must deal with higher temperatures and, as a rule, higher pres 
sures. The operation of a crude-oil motor is also more irregular 
than that of a steam engine as oil motors cannot be run as slow! 
The cause 
of interruptions (especially with electrical ignition) are oft 
difficult to loeate; the motor frequently works noisily with smo} 


as is desirable when reversing from ahead to astern. 


ing and malodorous exhaust; the danger due to fire and explosio 
is greater, and the life of the machine is considerably less 


Higu-Power Morors 


Advantages. The statements made in regard to the low-power 
erude-oil motor are also true to a certain extent in the case of t! 
high-powered, but in addition the following items should be note: 
With larger output the economy of a power plant becomes + 
greater importance. The low efficiency of most steam plants 
due to the fact that the heat generated must travel through heay 
boiler plates, and that there is a great heat throug 
exhaust, and steam. Furthermore, the ste: 
plant operates with a small temperature difference which oug! 
not 


loss of 


condensation of 


to be inereased because it is very desirable to work wi 
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With the 


a practical value, and with superheated 


high temperature limits. saturated steam pressure 


soon increases beyond 
steam the walls of the superheater soon reach their limit as they 
On the other 
in the oil motor the heat formation and utilization take place in 


should never be allowed to become red hot. hand, 
the working cylinders, and the high temperature limit is therefore 


the The the 


lower temperature limit is greater than in a ease of a steam plant, 


the same as temperature of combustion. value of 
but the heat difference of the process 1s higher. 
the oil 


necessary 


due to the eas 


} 


ceombustior 


Another advantage of motor 1s 


which the air Supply lor complete 


regulated, and sinee the point of ignition is practically constant 


there results complete combustion On account of the great heat 
rABLI DATA ON VA 
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hich exists in a boiler room it is very difficult for the 


stokers to 


ording]\ 


untain normal pressure; the coal consumption is ae 


creased but the speed of the vessel decreases. On the other 
nd, in the case of the motorship the reverse holds true. If th 
oil becomes warmer it is more easily vaporized, with the 


sult that fuel cor sumption deereases while the speed of the 


Vessel 
reases, 


Since fuel oil can be stored in tanks a considerable saving can 


made mn space, more oil can be carried and a greater cruising 


dius thus afforded. The weight of a slow-running four-cycle 
oke oil motor for a eargo ship is about the same as that of a 
am plant, but far less space is required. The horsepower and 
ed are about the same for a twin-serew motorship as for a 
as the 
aller its efficiency is greater and the vessel can thus be more 


vle-screw steamship, but former's screw diameters are 


ily maneuvered. The cylinders of a motorship are all similar, 
d since they work independent of each other, one or more of 
n can be put out of service and the motor still continue to 
erate, 

Steam boilers and their fittings require as a rule a considerable 
tlay for repairs and maintenance; also the sides and bottom 
tes of the hull which are nearest to the coal bunkers are likely 
corrode because of the sulphur content of the coal and in addi- 
i sea water in the ballast tanks may also cause corrosion of the 
ites. On the other hand, a motorship has no boilers and the 
| is stored in bottom tanks and this very fact is a great ad- 
tage since such tanks are protected by the oil. 
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Disadvantages. In a case of a single-cylinder oil motor the 


torque acting on a single shaft is limited but, everything else 
being’ equal, such as shape and line of hulls. propellers, rp. 
and b.hp., the indicated hp. of the motorship will be greater thar 
that of the steamship 

Since the reciprocating parts in a crud motor Ww h mor 
than those of a steam engine the balancing of the masses is mors 
diffieult and the shifting forees greater. At light load e pistons 
in a large motor are not tight enough to maintain high compres 
sion and since the combustion space is not sufficient var! for 
positive self-ienition, large motors «an only be ru vher e! 
cht loads at approximately one-third to one-fourth né er 
l’urthermore, the heat transmitted to the eco 

CARGO MOTORSHIT 

~ / / 

0K ( 
area of the evlinder is about v2! times as great in a « bustion 


chamber as in the cylinder walls, accordingly the heat drop in the 


cylinder wall is very considerable and tends to introduce stresses 


exceeded these 


in the material, and if the limits of the elasticity are 


Ihe ulso 


stresses will be transmitted to distant parts. material 1s 
subjected 1o high stresses as a res Lt ot the rapidly rep ated powe! 
impulses, the high temperatures, and great pressure in the 
eylinder. 
CONSTANT-PRESSURE MOTORS 
Low Pressure Types. The low pressure OlL NOLO! ; pe ri tps 


the simplest prime mover of its kind and is especially adapted for 
the 
chief advantages of this type of motor 


led. The 


al d 


use in small boats where operators are usually unsk 


are its low first cost 


small operating expenses. Furthermore, the low temperature in 
together with its 
This 


type, however, has some disadvantages and chief among them 


the cylinder and the low explosion pressure 


simplicity of operation make it a motor of great durability. 


are its small power output, large eylinder dimensions, excessive 
weight and long 

Hot-Bulb The so-called hot-bulb motor operates at a 
medium with or While the 


tendeney today is to avoid water injection, if the hot-bulb motor 


time required for starting. 
Typ 
pressure, without water injection 
be nevertheless operated with water injection its fuel consumption 
will be comparatively low; the temperature of inlet air low; over 
heating of cylinder and piston will seldom oceur; the eylinder will 
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remain clean for a longer period and the piston rings will not 
stick. 


gum or The water tank, however, takes room, adds 
weight and considerably reduces cargo space. Furthermore, 


despite careful attention, corrosion and rust will rapidly destroy 
the motor, especially if sea water is used. The most serious ob- 
jection, however, lies in the fact that the amount of water injected 
must be regulated according to load and this necessitates constant 
attention. 
On the the 
operated without water injection, the cost of maintenance is low, 
the mechanism construction simple and little attention is neces 
sary. Its chief operating difficulty lies in the inability to properly 
time the supply of fuel oil as its injection against the highly com 
pressed air is exceedingly difficult in the short time allowed before 
ignition takes place. 
High-Pressure Type. 
with 


other hand, if intermediate-pressure motor is 


The advantages of high-pressure motors 
injection of tuel oil during the high 
compression cycle are practically the same as those of the inter 


self-ignition and 


mediate-pressure motor without water injection. 


High-pressure 
motors, however, are usually operated with an oil chamber and 
such a type is very economical, has a high mean effective pressure, 
its cylinders are small, its weight low and it ean be started without 


any preliminary operations. Furthermore, since the fuel oil is not 


injected against a high pressure the fuel-oil pumps can be of 
simple design and consequently easily maintained. Like all 
other motors, however, this type also has its disadvantages, chiefly 
the fault of design and construction rather than operation. If the 


size of the oil chambers or atomizer holes be improperly pro 


portioned, fuel-oil consumption will greatly increase. Since this 
type of motor cannot be started by hand pressure air is therefore 
necessary and consequently the motor must be manufactured with 
great care. This of course means a higher initial cost. In opera 
tion, the ignition and combustion cannot always be controlled and 


especially if inefficiently operated preignition will oceur. 


Four-STROKE-CYCLE Morors 


Advantages. This type of motor is particularly well-adapted 
to high-speed work since it has a separate suction and exhaust 
stroke and thus the evlinder is filled each time with a full and 
new 


charge. Compared to a corresponding two-stroke motor it 


uses less fuel per brake horsepower. Furthermore, it does not 
employ a scavenging pump, receivers, ete., and the motor econ- 
struction is therefore simplified and better adopted for eon 
tinuous hard work. 

Disadvantages. The chief objections to this type of motor are 
its increased weight and the greater space required. On account 
of the increased number of valves the valve gear is more compli- 
cated and noisy. Exeept with very large output the piston can 
act as a crosshead and unless the eylinder diameter be greater 


than 20 in., 


water cooling is unnecessary. The crank motion of 
this type of motor necessitates a heavy crankshaft and heavy 
flywheel if smooth running is to be obtained. Furthermore, the 
exhaust valves are subjected to high temperatures and oceasional- 
ly give rise to considerable trouble. This type of motor is ex- 
clusively used for the Danish and Dutch merchant marine and 
also finds a large field in the automobile and aeroplane industry 
as gasoline and gas engines work as a the 


rule in four-stroke 


cy ele. 


Two-StroKE-CYCLE Motors 


Advantages. Compared with a four-stroke motor a two-stroke- 


cycle motor has a greater output per cylinder and everything else 
being equal, this will usually be about 75 per cent. On account 
of its greater pressure at the beginning of the compression stroke 
the weight of the charge can be inereased if the stroke volumes are 
equal. On the other hand, the power is exerted only during three- 
quarters of the stroke as during the remaining portion exhaust 
takes place. Thus the total stroke volume is not completely filled 
at the beginning of compression with a fresh charge, and the 
result is that for the same cylinder dimensions the output is only 


75 per cent greater than for a four-stroke motor. This difference, 
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however, becomes even less for high-speed two-stroke motors since 
the mean effective lower. By forced seavenging 
through the valves the fresh air charge can, however, be made 
cleaner. In large units only the starting and fuel valves are sub 
jected to high temperatures. 


pressure is 


In the open-type four-stroke motor, 
vapor from lubricating oil and exhaust gases can escape into the 
engine room, thereby causing impure air conditions. 
ever, 


This, how 


does has a closed 


not oveur in a two-stroke motor which 


crankcase. Finally, the two-stroke engine is very smooth running 
because of its more uniform torque. 
The 


motor is its high operating cost. 


Disadvantages. chief disadvantage of the two-stroke 


This is due to its higher loss of 


fresh air charge through exhaust parts and smaller utilization of 


the working fluid and higher heat loss due to cooling friction and 


increased pump work. The mean effective pressure is lower bi 
cause during the working stroke exhaust also takes place. The 
mean temperature during the eyele is higher than in the four 


stroke motor and 
the 


lubricating-oil 


consequently cooling ol the piston Is necessary. 
Furthe rmore, 


piston can act as a crosshead only in small 


motors; consumption is and the exhaust 


Kin ally, the 


vreater 


ports become overheated if not water cooled 


stresses 


exerted on the moving parts are very large and theretore there 
must be ample sliding and bearing surtace The two-stroke type 
of motor is chiefly used in vessels where weight, space and first 
cost are the deciding factors. Its reliability and economy, how 
ever, have not been so marked as in the ease of the tour-stroke 


motor although in the Scandinavian countries, Germany and Italy 


it has been used to a considerable extent 
Notes 
The exigencies of the war and the reconstruction 


period are 


lorenngeg narrow-gace railways Into engineering notice vu 


where many productive areas are still isolated from the centers of 


consumption. It is urged that the available material for hundreds 


of miles of the light railway which was developed so effectively in 


the zone of communications at the front can now be put down 
in the remote districts of England by the experts who built 
similar lines in France, without the complicated legal and 


parhamentary procedure required to put through a standard-gag« 
line and at much 


lower first cost and operating expense than 


main-line railways or highways. 


An article describing the ventilation plant of the Simplon Tun 
nels, published ip four recent issues of the Schwe Bau 
reitung, diseloses some of the interesting questions whieh were 
considered in the determination of the position end the dimensions 
of the fans. 


Crise he 


There is only one ventilation plant for the two tun 
The northern inlet at Brig was selected for the 
the plant, partly beeause meteorological cond'tions proved that 


nels. location ot 
the barometric pressure is in genera) higher at this entrance si 
that less power would be required for maintaining an air current 
from north to south than in the opposite direetion, and partly als: 
by the fact that the whole organization of the tunnel service wa 
that 
The plan of having the current in each tunnel follew the dire 
tion of the train motion was not adopted because it had _ bee 
observed that, when the air was taken in at Iselle, all the i 


concentrated at town. 


iron | 
the tunnel strueture rusted badly. The reason was that the 

at the southern entrance, being warmer and more humid, beeat 
cooled and deposited its moisture while traveling in the tun: 


In order to reduce the air resistance to a passing train and t! 
power demand on the ventilation plant, the ventilation is sl 
down during the northward passage of the train. 

Each of the two ventilators in the plant is a fan of 111% ft. « 
ternal diameter and 5.13 ft. wide, with a central suction open 
81% ft. in diameter; six parallel rows of buckets, built of wroug! 
iron blades and partitions, take up 4.1 ft. of the width of 1! 
wheel; the hub is of cast iron. Each fan is directly coupled wi! 
an asynchronous three-phase motor which is fed with railw: 
current at 3200 volts and a frequeney of 167%. 
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v does he not act in harmony with his conclusions? If he ts 
doubt in the matter, why does he not investigate in a manner Re 
nd the truth? 

Is there any evidence that engineers are clearer thinkers in TO THE EpiTor: 
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ery-day affairs outside of their line of engineering than those I was greatly interested in reading the Society Affairs Section 
ho are not engineers? If they are not, why should the publie of MecHanica, EnorneertnG for May, and particularly in the 
e them a larger part in its affairs? If they are, why does it subject, Some of Our Problems. 

‘t show in their position in the affairs in which we all are inter- I note that under this subject mention is made of the Employ 
ted? ment Department and the question raised, Shall we continue 
In matters such as taxation, one which affects every individual Employment Work? It is noted that about 7 per cent of the 
d every community, for instance; or the prohibition of the use membership was directly benefited last year, and also that some 
intoxicants; or the choice of candidates for public office; or the of the members consider this phase of the Society's activities as 
foreement of laws in local affairs; or in the numbers of other undignified. 

ngs which no one of us can get away from, is the engineer It oceurs to me that the Employment Service Department of 
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the Society has performed a great service to the membership in 
the past, and the faet that 7 per cent of the large membership of 
the Society was actually benefited last year speaks well tor this 


department, and, further, it does not occur to me that this service 
is In any way undignified. 

There usually comes a time at some stage in every man’s career 
when he needs assistance in securing proper and suitable employ 
that the 
Department assisted a 


ment and it would when 


through 


connections, appear Societ\ 


iis Kmployment Service has 
worthy and qualified engineer to make such a connection, the 
Society has performed a twofold service: it has assisted a membet 


in securing employment and at the same time has rendered a 
service to the firm employing him. 
C. T. BAKER. 


Atlanta, Ga 


To THE Eprror: 

I want to take this opportunity to express my appreciation ot 
what the A.S.M.E. has done for me, especially in the last few 
monthis. 

Through the efforts of the Engineering Societies Employment 
Bureau I have just obtained a position which looks very promis- 
and the advertisement which I inserted in the eurrent number 
of MECHANICAL ENGINEERING has brought me a number of replies. 


All this has been without extra charge, 


ing, 


and it has occurred to 
me that this must put a heavy burden on the Society. In order 
that the efficiency and usefulness of the Society may be main 
tained at its present high standard, I would gladly pay an increase 
of 25 to 50 per cent in dues, if that should prove necessary. 

R. E. NAUMBERG 


New York, N. Y 


WORK OF THE BOILER CODE 
COMMITTEE 
WE Boiler Code Committee meets monthly for the purpose of 


considering communications relative to the Boiler Code. Any 


one desiring information as to the application of the Code is requested 
to communicate with the Secretary of the Committee, Mr. C. W. 


Obert, 29 West 39th St., New York City. 


The procedure of the Committee in handling the eases is as 
follows: All inquiries must be in written form betore they are 
accepted for consideration. Copies are sent by the Secretary 
of the Committee to all of the members of the Committee. The 
interpretation, in the form of a reply, is then prepared by the 
Committee and passed upon at a regular meeting of the Com- 
mittee. This interpretation is later submitted to the Council of 
the Society for approval, after which it is issued to the inquirer 
published in MrcHANICAL ENGINEERING, in 
order that any one interested may readily secure the latest in 


and simultaneousl\ 


formation concerning the interpretation. 

Below are given the interpretations of the Committee in Cases 
Nos. 236-239, inclusive, as formulated at the meeting of May 23, 
1919, and approved by the Council. In this report, as previously, 
the names of inquirers have been omitted. 


Case No. 236 


Inquiry: Is it permissible under the Rules of the Boiler Code 
to use commercial open-hearth steel pipe for the heating surface 
of a special small coil boiler, provided not over 3¢ in. pipe is used ? 
Also is it permissible to use wrought iron or steel lap-welded 
extra-heavy pipe for the shell of this boiler, provided the diameter 
does not exceed 12in.? | 

Reply: It was not contemplated that the Boiler Code Rules 
would be applied to miniature boilers. It is the intention of the 
Code Committee to prepare a set of Rules for such boilers. Until 
these Rules are issued, the aeceptance of miniature boilers for 
various classes of service will rest with the rulings of those 
authorities under whose jurisdiction they may come, without’ guid- 
ance by Code Rules. 
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CasE No. 237 


Inquiry: Is the requirement in Par. 282 of the Boiler Code 


relative to a lifting device applicable to a 4% in. safety valve 


designed tor operation on miniature boilers?) Such a lifting 


device may be worked out for such a design of small safety valve, 
but inasmuch as the Rules of the Boiler Code do not apply to 
valves less than 1 in. in size, it is thought that the litting device 
would be unnecessary and undesirable. 

It was not contemplated that the Boiler Code Rules 
would be applied to attachments tor miniature boilers. It is the 


intention of the Committee to prepare a set of Rules for miniature 


Reply: 


boilers, and until these Rules are issued, the acceptance of attach- 
ments for miniature boilers tor various classes of service will rest 
with the rulings of those authorities under whose 


ay come, without guidance by Code Rules. 


jurisdiction they 


Case No. 238 


Inquiry: Is it permissible under Par. 291 of the Boiler Code 


glasses, to use a double set of , 


relative to water gage gage cocks 1 
In other words, will a boiler equipped with two sets of gage cocks 
meet the requirements of the Code for use in saw mills and similar 
service in the open where there is no protection from injury to 
the water glass? 

Reply: It is the opmion of the Committee that, while Par. 


permits of omitting the gage cocks if two water glasses are 


294 
used, 
a set of gage cocks may not be substituted for a water glass under 
the requirements of the Rules of the Boiler Code 


Case No. 239 


194 
48 yn. in 
instead of 
over the firebox, to place the dome over the firebox on 
whieh 50 and a 46 in 
Also, may the holding power-of the staybolts be added 
to the strength of the 
the factor of safety? 

Reply: It is the opinion of the Committee that for a contracted 
waist type of boiler, where the barrel diameter 1 


Inquiry: Is it permissible under tle requirements of Par. 
of the Boiler Code which states that 
barrel diameter, a dome shall be placed on the barre] 


tor boilers over 
a boiler 


has a in. wagon top diameter barre] 
diameter? 
riveting in the dome seam when fi 


guring 


within the limits 
specified in Par. 194 of the Code, it will be permissible to loeate 
the dome over the firebox. It is not permissible to add to the 
streneth of the rive ting in the dome seam the holding power of the 


stays in caleulating the factor of safety 


The value of natural gas as an ideal tuel is now universally 
recognized and the prevention of fuel waste is of urgent im 
portance to the welfare of the Nation. The Bureau of Mines 
Technical Paper 209, Traps for Saving Gas at Oil Wells, by W. 
R. Hamilton, pertinently calls the attention of oil operators to 
the advantages derived from the use of gas traps for separating 
and saving the gas from the flow and lead lines of oil wells. 

The basic principle of gas-trap construction is to arrest the 
speed of flow in a chamber that separates the gas and oil. Oil 
and gas enter the top of a container through one bung, and the 
gas escapes through another at the top: oil flows out the bottom 
through a U-tube which provides an oil seal and prevents the 
escape of gas. This fundamental has 
various forms to provide for special conditions. 

In general, traps might be grouped in three types, upright 
cylindrical, horizontal tubular, and special. Those of the first 
type are principally used on wells of small capacity; the second 
type is specially used for large wells of the gusher type; traps of 
the third type are used under certain special conditions. Mr 
Hamilton describes various devices possessing the characteristics 
of each of these three general types, with a view to enabling the 
operator to choose one that will be likely to suit his particular 
need. 


idea been modified in 
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AERONAUTICS (See also Internal-Combustion Engineer- required tor sease n the Tar 
ess than usual, owing to the s1 The 
me) 
remendous size of the machine and the character , 
Largest Heavier-Than-Air Machine in the World are indicated by Fig. 2. On the left are « 
’ y ‘ <’ ompal ? ‘ | ve} | ) I 
PARRA? PRIPLANI larrant triplanes, the largest heavi cers ¢ pra ind COCK] 
in-air machines in the world built so tar, have been constructed : nae Bes oe ‘ 
an-al : : ; . , truck } the ron . , ' 
the Roval Aireraft Establishment at Farnboroug! They were " 7 ) propelle I 
seg pa rue } mre f } , } | 
| } \ ‘ 1 eT ire ‘ i ' ) 
signed as bombers and were expected to fly from E: 0 
with a load of sixteen 550-lb. bombs and “ave 
such eruising radius to return to England. At present 
tention to adapt them to commercial flying, as 100 passer 
equivalent tonnage cal by eon fortably hoisted Ww ! then 
(he most distinetive feature of the Tarrant machin 
elage, wl ich is made up ot a senes ot braced 1 I ! 
ter rines or formers spaced between, the whole being connecte 
. P 1 } } } e 4} 
er bv a semes of longerons running he whole ler ‘ ( 
a 
‘ 
~ 
\ 
— 
Fic, 1 TARRANT SYSTEM OF SPAR CONSTRUCTION 
nly. These longerons are built up on the Tarrant spar system 


the parallel portion of the fuselage and taper down to a single 





ngeron member at the reduced portion. The whole framework Fig. 2 ERS’ COMPARTMEN’4 Np COCKI 
covered by a skin of plywood made of two-ply and varying i 
ickness upon the different sections of the fuselage there is also an exit through which the engineers may climb out 


The machine is fitted with six Napier “ Lion” engines, eacl so as to reach the engines in case of emergency 

ipable of developing 507 b.hp., and with full load a speed of Fig. 3 shows the engineers’ dashboard and entrance to cockpit 
ver 90 m.p.h. can be obtained with two engines cut out. The two pilots sit side by side and operate duplicate intereon 
The basic idea of the construction of the more important mem nected controls, in addition to which they have a master control 
ers of the Tarrant triplane is an adaptation of the braced girder over the engines. For this there are provided a master switch con- 
s used in steel bridge work. Instead, however, of riveting the trolling all the ignition circuits and six levers whereby the throttles 
eb bracing to the flanges, the construction shown in Fig. 1 has can be separately adjusted. All other matters connected with the 
een adopted. The flanges BB consist of grooved pieces of wood running of the engines are in the hands of the engineers. 


which are glued on either side of a series of beaded bracing mem The engines are arranged three on each side of the center line 
bers A, the grooves registering with the beads. It is claimed that and are equipped with the Maybach starting system. 
in this method of construction there is less chance of faulty timber The total weight of the plane with crew, bombs, gasoline and 


being worked into the machine, for each piece of the girder is oil is estimated at 44,672 lb. (The Engineer, vol. 127, no. 3306, 
small and can be easily inspected. It is also claimed that the time May 9, 1919, pp. 452-454, 10 figs., dA) 
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Fic. 3 ENGINEERS’ DASHBOARD ANI 


Moss Supercharger for Airplane Engines 


CONSTANT PRESSURE 
REGARDLESS OF 
previous 


MAINTAINING 
OF AERO 
Spencer. In a 


BEFORE THE CARBURETORS 
THEIR AutTiITUDE, Leslie V. 
MECHANICAL ENGINEERING 
(May, 1919, pp. 476-477) reference was made to superchargers, 


ENGINES 


issue of 


the aim of which is to maintain a constant content of oxvgen in 
the engine charge regardless of the atmospheric pressure. The 

















Moss SUPERCHARGER SHOWING Nozz_e Box 


INDUCTION SYSTEM 


Fic. 4 AND 


Moss supercharger designed by Dr. Sanford A. Moss, Mem. Am. 
Soe. M. E., and used on the Liberty-12 belongs to this class of 
machinery. 

In this supercharger the turbine rotor, centrifugal compressor 
and air impeller are placed on the same shaft and the arrange- 
ment is such as to leave the Liberty engine carburetors in the 
center of the V, connected to the air discharge of the compressor 
by an induction pipe of generous proportions and rectangular in 
section. 

The engine exhausts are on the outside and the gases are sent 
to the nozzle box of the turbine by means of substantial, specially 
designed exhaust headers which connect at their front ends to the 
flanges on the other side of the nozzle box. 

In the Moss machine the nozzles are arranged in a semi-circular 
plate set into the front side of the nozzle box (compare Fig. 4). 
This is expected to help in keeping down the temperature of the 
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rotor, since the intense exhaust-gas heat is not being directed to 
the entire rotor all the time, but to only about one-half of its 
circumference. , 

Because of the great fore-and-aft width of the Moss machine 
it eannot be installed on the Liberty engine with the propeller 
in its normal position and there has to be used a special propeller 
flange and hub construction. 

A feature of the Moss machine is the water-cooled rear bearing 
(Fig. 5). A special water jacket surrounds the bearing proper 
and through it water is cireulated from the regular water cireu 
lation system of the engine. The machine is also provided with 
self-aligning bearings to take care of any slight inaecuracy of the 
position of the 


‘ 


rotative parts due to the high speeds and hig 
emperatures encountered in operation. 
In eonfirmation of the taken in the design and the 


. Moss 


17 
trouble 


precautions 


special features Incorporated overheating. the 


against 
apparatus has never given any appreciable overheating 
In any operative tests vet which are 
subjected to the most severe heating conditions, have shown a 


rt d eolor 


conducted. The nozzles, 


] ; ; . ] 
sigh atter considerable running, but none of the other 


Undoubtedly 


the successtul results obtained in this respect are due largely to 


parts has become hot enough to reach a visible red 


the provision for free air cireulation around the and 


Lurbine 


an equally free method of exhaust. In the writer’s opinion Dr. 


Moss has been entirely, justitied in elaiming slightly 


cy more room 
at the front of his machine than is allowed by the normal position 
of the propeller of the Liberty engine, for this permits the design 


of the apparatus in such a way as to get about as good cooling 


effects as is possible in the necessarily limited space available. 


Che matter of the heat dissipation is of premier importance in 


any development work of this nature. 











Fic. 5 WHEE! 


Moss Turpint 


AND Warer-CooLep Rear BearinGa 


In order to prevent the nozzle box and exhaust manifolds from 
getting out of shape due to the temperature and the pressure of 
the gas within, these chambers are internally braced by means ot 
This was found 
necessary due to the fact that the nozzle box must not be allowed 
to distort to any extent, and in order to maintain a good joint 
between the nozzle box and the manifold on either side the mani- 
fold must be made quite rigid without being heavy. 


cross-stays which are welded to the casings. 


The cross 
stays have proved a most satisfactory expedient. (Aerial Age 
Weekly, vol. 9, no. 8, May 5, 1919, pp. 387-389, 4 figs. dA) 


AIR MACHINERY 


Swiss Intercooler for Turbo-Compressors 


Mit- 
The present article describes a 


B. B. C. Arr CooLers ror TurBo-Compressors (B. B. C. 
teilungen, Nov. and Dee., 1918). 
new (patented) type of cooler for turbo-compressors, manufac 
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and Co., of Baden, 
designed to meet the reduction in the number of cylinders used in 
the compressor to one. 


tured by Brown, Boveri Switzerland, and 


* intercooler,” 
being fitted between the first, second and third groups of rotors of 
the compressor. 


The new device is called an 


The air enters and emerges through special coils 
so arranged over the groups as not to affect the rotor overall length 
of the compressor. 

The cooling surface of each stage is distributed over two nests 
tf coolers arranged in parallel, which are placed obliquely at both 
sides of the lower part of This 
facilitates cleaning. 


the cylinder. 


arrangement 

The lower parts of the coolers are divided into two parts, which 
permits ot cleaning them while the machine is running; the water 
chamber of one half can be opened while the other half remains 
in operation, thus preventing too great a rise mn temperature of 
the successive 

The 


are used for heavy 


groups ot rotors. 


nests of tubes are generally round, though oval brass tubes 


and second stages, the tube 


loads, in the first 


being brazed into solid bronze bottoms. The upper bottom plate, 


with its water chamber, is firmly screwed down to the evlinder. 


while the end piece ol the lower bottom plate Is Tree movable 


a round stuffing box, to allow for expansion ot the tubes witl 
mperature, 

The cross-sectional area of the air passage between 1 es 
the “air gap”) is so selected that the heat transmission and 
pressure drop are at a convenient ratio to the efficien of the 
ompressor, and the cross-sectional area of the nest es a 
juare shape which fills up the round openings in the evlinder as 

ich as possible by omitting the tubes at the corners of the quare 


s form also round stufline boxes of 


permits of the use of 


inlmum diameter 


lo compensate for the uneven thermal expansion of single tube 
rroups which would rive rise to deleterious stresses, the tubes 
re bent so that each one of them may expand out 
eCCeSSary 

Sper al distance pieces are fitted to hold the long tubes rether 
dad prevent vibration, and other arrangements ar¢ 


inate play and displacement of the t ibes 


he air and water flow through the tubes on the 
ciple he r outlet | water inlet comeide ‘ 
rib low o e tw edia in the various p ( 
The tube nests, water chambers and side plates for é t 
ch can be inserted in the eVilnder openings 
he theoretical discussion in connection with the new 
ler deals with: (1) the transmission of heat and the e 
ssure drop; (2) influence of the cooler load on the efficie: 
the compressor; (3) comparison of different methods of cooling 
pressors; and (4) the heat-transmission factors of various 
pes of tubes 
The manufacturers « aim that the cooling of their compressors 


be said to be satisfactory in all ‘ts, as it provides for 
best utilization of the the arrangement of 


cooler factor obtained. 


and 
Supplement to the Review of the Foreiaqn Pr 


o. 10, May 13, 


tubes and bv the air velocities 
chnical 
1919, no 5OOS, pp. 349 350, d 


UREAU OF STANDARDS 


\ SIMPLIFICATION OF THI 
ysis, Paul D. Meriea. 


rse-rate curves in thermal analysis is deseribed, and it is 


METHOD FoR THERMAI 


stop watches in taking 


INVERSE-RATI 


The use of 


wn that they may be substituted for the chronograph, which is 
ten used without sacrificing accuracy or sensitivity. 
> able 


curve, with their aid, and no time is subsequently required 


(one opera- 
to record the successive time intervals for the inverse- 
the reading and counting of the chronograph record; the inter- 
s so recorded may be plotted directly. (Abstract from Scien- 


( Paper No. 336) 


Behavior of Graphite Eutectoid in White Cast [ron 
THE GRAPHITIZATION OF WHITE 
NNEALING, P. D. Merica and L. F. Gurevich. 


NOTES ON Cast [RON UPON 


The annealing or 
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graphitization ranges of temperature were determined for three 
different compositions used for car wheels. The temperature of 
initial precipitation of temper carbon for six hours of annealing 
was not noticeably affected by variation of from 


0.10 to 0.20 per cent, or by variation ot total carbon content from 


sulphur content 


3.60 to 3.90 per cent, although the effect of greater carbon content 


is to narrow the temperature range within which ization 


graphit 
1s complete. 


The temperature of beginning precipitation of temper carbon 
was about 830 deg. for the six-hour period of annealing, and 


for the 


about 


125 deg. cent 18-hour period. The maximum allowabl 


temperature, theretore, for the annealing or “ pitting” of car 


wheels is about 725 deg. cent 
all tree 


1100 dee. cent 


Atter complete decompositior ot 
LOOO deg, 10 


cementite DY anneall 


at trom and cooling at equal rates 


in a laboratory electme turnace, less grap ite 1s 


found in a speci- 


men cooled irom a LLOO deg. than in one of the same compositior 
cooled trom 1000 deg. cent Chis indieates that graphite separates 
directly Trom solid solutior uporl cooling when its nuclei are 
already pre sent 
Che fact that onlv 0.20 per cent of combined carbon wa ount 
n some specimens after annealing at high temperatures, and cool 
¢ slowly in the furnace would indicate either that the graphite 
itectoid hes at much lower values of carbon content than has 
been previously supposed ,; that there is at those rate f cooling 
aires precipitation ol! graphite eutectoid. or that there is a 
ormation ot graphite trom pearlite at temperatures dire 
welow that o ~ rmatio Technologie Pape N J 


Results of Tests of Wire Rope 


PROPERTIES OF W1RE Ropes, J. H. Griffith 


nd J. G. Bragg he paper presents the results of tests on 275 
wire ropes submitted by American manufacturers to fulfill the 
specifications tramed by the Isthmiar {anal Lo llission I! 1912. 
The samples were selected by Government inspectors for aceept- 
ince tests of matertat to be sed ne 4 ! Zon 
Phe ropes ra er n diame l I hl g 
irger diameters »p to ly ()vel I pecimens were 
D VY and crucible cast-stee hoisting 1 e ot f & sir ‘ 19 
vires eac! Phe rel naer vere il ‘ Stet re ( d 
ron tiller ropes of 6 strands 7 wir ! Os ds 42 wires 
re pee Ively 
Che investigation was made primat ( e the tensile 
strengths ot the ropes Mueh of the exper ition was of a 
supplementary character—to determine the general laws of con- 
struction of the rope as the basis of the Interpretation of their 
physical behavior under stress. A comparative analysis was made 
of the chemical constituents of steel, rope fibers and lubricants of 


plow ropes submitted by different manutacturers 


The 


a “ broom.” 


wires at the ends of specimens were *“ Trayved out * to form 


These inserted into molds, into which 


wert 
zine was poured so as to form conical sockets for connecticn to 
Most of the 

testing 
the 


measurements were made 


the testing machines. tensile tests were made on a 


600.000-Ib. Olsen the ropes of large diameters 


machine 8 
1.200,000-lb. 


being tested on Emery machine otress-strain 


on over halt the specimens Nume rous 


tests of individual wires were conducted in tensile, bending and 
torsion machines. The strengths of the cables were studied in 
connection with their modes of construction, the strengths of their 


component wires, and the types of fractures whi 


The homologous linear dimensions of the strands, wires and 
fiber cores were found to varv In direct 
The 


the diameter of the 


proportion to the diam- 


diameters of the strands and fiber cores 


eters of the ropes. 
piteh or 
of the 


rope The mean 
The 


The mean diameter of the wires was expressed 


were generally 


lay of the strands was 7! diameters. mean lay wires 

was 234 diameters. 

by the equation : 
d= KD/(N-+3 

= diameter of wires 

D = diameter of rope 


N = number of wires in outer ring of wires of a strand 


where d 
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1.0 for hoisting and guy rope 
K ).8 tor extra flexible 8 x 19 hoisting rope 

( 0.33 for tiller rope. 
The aggregate cross-sectional areas of the wires was expressed 
approximately by the equation: 

A=cp 

0.41 for 6 x 19 plow steel hoisting rope 
0.38 tor 6 x 19 crucible steel hoisting rope 
0.38 for6x 7 guy rope 
0.35 for x 17 plow-steel rope 
0.26 for 6 x 42 iron tiller rope. 


where ( 


It was found when the maximum loads determined from tensile 
tests were platted as functions of the diameters of the ropes that 
the curves bounding the lower frontiers of each zone comprising 
the observed values were in close agreement with similar curves 
platted from the minimum strength stipulated in the specifica- 
tions of the Isthmian Canal Commission of 1912. These strengths 
were also in approximate agreement with the standard strengths 
recommended in 1910 by the manufacturers from the results ot 
their tests of cables similarly classified. The minimum strengths 
found from the present investigation are given by the following 
empirical equation : 

Load = ( 75,000 D 
where D diameter of wire rope in inches 


f 0.9 to 1.1 (mean, about 1.0) for 6 x 19 plow-steel ca 
\ bles 

( }) 0.8 to 0.95 (mean, about 0.9) for 8 x 10 plow-steel 
and 6 x 19 crucible cast-steel cables 

0.3 to 0.4 (mean, about 0.35) for iron tiller and steel 
guy rope. 

The modulus of the rope caleulated from stress-strain measure- 

ment was found to vary from 3,000,000 to 9,000,000 Ib. per sq. in., 

depending upon the diameter and class of cable. 


Plow-steel ropes were selected for comparative analyses of the 
constituent materials. 


In the chemical analyses the carbon content 
ranged from 64 to 96 per cent, with a mean of about 75 per cent. 
The manganese ranged from 25 to 68 per cent, the silicon from 
11 to 24 per cent. 


The pereentage of phosphorus and sulphur was 
relatively low. 


In certain cases the steel of the filler wires was 
softer than the main wires. 

The fibers used in making the core of the rope were estimated 
as manila, jute, istle, mauritius, manila fiber alone being employed 
by certain manufacturers. The preservative and lubricants on 
the cores were composed of wood and vegetable tars, petroleum 
products, and fish oil, the practice varying somewhat. 

There was a reasonable uniformity in the strengths and elonga- 
tions of the wires from a particular cable, but a larger variation 
in the strengths of the wires from eables of different manufactur 
ers. This was probably due to the fact that different grades of 
plow steel were used by the several manufacturers in meeting the 
provisions of the specifications. 
The cables developed from 72 to 90 per cent of the aggregat 
strengths of the The upper limit of the ratio of the 
strength of a rope to the strengths of its wires was found from 
theoretical considerations to be 89.2 per cent for 6x19 plow- 
steel cables. 


+ 


WwW i res. 


The differences between the results of the theoretieal 
analysis and the practical tests were largely attributed to different 
strengths and degrees of ductility of the wires, this causing an 
unequal distribution of the load among the strands with over 
stressing of certain strands near the point of failure. (Teeh- 
nologie Paper No. 121) 


THe Errect or Rare or TEMPERATURE CHANGE ON THE TRANS- 
FORMATIONS IN AN ALLOY STEEL, H. Seott. Cooling eurves taken 
on an air-hardening steel of the high-speed tool-steel type show 
two critical points on cooling from 920 deg. cent., one oceurring 
at about 750 deg. cent., accompanied by the precipitation of the 
hardening constituent, the earbide, and the other on fast cooling 
at’ about 400 deg. cent., under which condition the carbide remains 
in solution as martensite. On cooling at intermediate rates both 
transformations are observed, and the constituents, troostite and 


martensite, are detected by the microseope. A transformation is 
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ENGINEERING 
observed on the heating curves taken following a fast cooling, 
which is manifested by an evolution of heat ending at about 645 
deg cent., and which represents the precipitation of the carbide 

The 

re-solution of the carbide under those conditions occurs at a tem- 


held in solution as a result of the previous rapid cooling. 


perature some 10 to 15 deg. cent. higher than after a slow cooling. 

The conelusions drawn support the twenty-year-old theory of 
Le Chatelier that martensite is a solid solution of carbide in alpha 
iron. (Abstract from Scientifie Paper No. 335) 


ENGINEERING MATERIALS 


EXAMINATION OF MarTertats sy X-Rays. Report of the 
general discussion at a joint meeting of the Faraday Society and 
the Roentgen Society, held April 29, 1919, Sir Robt. Hadfield, 
Mem. Am. Soc. M. E., presiding. 

Prot. W. H. Bragg, of the University College, London, showed 
the extraordinary sensitiveness of the X-ray method of 
tion. 


investiga- 
The transparency of a material to X-rays decreases as the 
atomie weight of the material increases. Heat has no influence, 
and a red-hot casting gives the same radiograph as a cold casting. 
Photographs of faulty and 
exhibited, the tool marks showing quite distinctly. Considering 
how minute the due to tool 
this indicates the remarkable sensitiveness of the method. 


attempt was made to explain this high sensitiveness. 


good and eastings welds were 


difference in thickness marks is, 
An 
The ques 
tion as to whether hard or soft X-rays should be used was next 
taken up by Professor Bragg. For 
the should be hard, but in that case they also 
penetrated through the plate, which is not an advantage. That 


action was due to the liberation of electrons which darted to and 


penetrating through th 


material rays 


fro among the surrounding atoms until their energy was spent. 


In the emulsion, electrons were set in motion mainly through 
absorption of X-rays by the silver and bromine, and that action 
might be reinforeed by putting heavy atoms into the emulsion 
Some experimenters placed a thin lead sheet on the film, so that 
the electrons generated in the lead struck back into the photo- 
graphic plate. The variation in the absorption of rays of different 
wave lengths, studied by the Due de Broglie and others, suggested 
a further consideration. As wave length increased the absorption 
by a given substance also increased; but at a certain value, critical 
for each substance, the absorption suddenly dropped, to ris 
again steadily afterwards. 
in the photograph- 


There was, therefore, a 
it should not be ealled a band 
critical wave length for silver. 


ste p down ”’ 

marking the 
A similar “ step up” on the side 
of short wave length would be obtained by interposing an absorb- 
ing sereen, say of antimony or some other metal, in the path of 
the rays. That “ antimony line” was so sharp that it might serve 
for a new method of spectroscopic examination of the constituents 
of a material. We might also put some special material in the 
emulsion and choose X-rays intermediate between the actual valu 
of this material and of 
appear practicable. 

A paper by E. Schneider on “ The Industrial X-Ray 
tion of Methods at the Laboratories of Messrs. 
Le Creusot, was read. 


the easting under test; but this did not 
Examin: 


Sehneider & Co 


Two German papers have been translated and presented 
abstract; one of these papers by Doctor Respondek of Hallense: 
serlin, outlined the principles eovering the penetration ( 
metals by X-rays, and the other by F. Janus of Munich and M 
Rettchen of Cologne explained the investigation of 


near 


metals b 


means of X-rays. (Engineering, vol. 107, no. 2783, May 2, 191! 
pp. 576-578, 1 fig., e) 
HYDRAULIC ENGINEERING 

Experimental Data on Conditions Covering Surge 


Pressures in Pipe Lines 


SurGE Pressures in Pipe Lines, Ralph Bennett. Deseriptio 
and data of tests made to determine the actual effect of varyi 
the conditions on two pipes equipped with air chambers and o 


changing choke-gate areas. In these tests a simple apparatus wa 
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used giving a time-pressure record of the variations which took 
place at shutdown in these pumping lines, the lines on the test 
being 18 in. and 24 in. in diameter. Further, the 18-in. line 
was equipped with the plain air chamber, while the 24-in. pipe was 
without any protection against shock. 

In these tests the pencil mechanism of a steam indicator was so 
arranged that 1t made a record on a strip moved by the clockwork 
train taken The ap 


paratus gave records sufficiently accurate for the purpose, though 


from a high-speed recording voltmeter 


subject to the usual disadvantages of the steam indicator when 

used on water 
Che indicator 
Fig. 6), th 


was connected at the base of the air chamber 


e reading being the pressure of the line. In one ea 


the instrument was transferred to a point above the diaphragm 


to obtain a record of tank-pressure changes, and the curve was 
the 


similar test (Fig. 8/’). 


superimposed on pipe-line curve secured from an otherwise 


Thus curve shows graphically the time an 
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Further tests were made on the 2 
6791 ft. in. 
including friction) and uniform grade without sharp bends or 
obstructions. 


t-in. pipe of a total length of 


and with a maximum head of 160 ft. (70 lb. per sq. 


The air chamber is 48 in 


in diameter with 15 ft. effective height 
ind a line velocity of 1.33 ft er sec. Is used 
and a | 
[he choke valve on the pump (two-stage centrifugal was an 
r / \ | \ 
A 
j 
- - + . , + + + > = 
= r ? > > * + | 
\ \ \ | 
UY 1 } Cc 
VU J i 





ntensity relations of the internal and external pressures when ar ~ 5 ane “ . P . 
ilmost perfect damping is attained in a single swing 
lhe vertical seales shown on the curves are those corre sponding = 
Ii j GRAPIS 00M ‘TEs ‘ Ls-1 Pi Lu 
RESERVOIR, egg-shaped plunger controlled as to speed of closing by a bypassed 
plunger. The free actual was as rapid as that of a swing check. 
On this line tests were made for numerous volumes of air and 
for different choke openings 
A/R Fig. 8A shows the ecard obtained with 67 eu. tt. of air and a 
‘aed ee and Pt ain Pipe 25.87-sq. in. choke Under this condition, the fall of pressure at 
{Chote Gare —_ ; shutdown is very severe, and the oscillations die down very quickly. 
Check? nas for [he condition desired is one in which the greatest possible ab- 
Valve ineiicator sorption of energy occurs across the choke from the instant of 
hic. 6 Test APPARATUS FoR RECORDING SuRGE PRES sin Pu shutdown. The best condition occurs when the first half-wave (in 
LINES this case negative the one in which the greatest loss occurs. 
\ 
- 7 : 
+30 +30 
+20 +20 \ } \ rr20 
66a 7 Oot 7 \ ] | 
_ | 
Me. E 
0 -30 F 
hic. S GRA TESTS OF 24-1 Pirk Lint 
\ 14 ‘ ir, 118 cu. f 
67 f 25.9 sq. in B 67 t 0 ( r, 35 25.8 sq D I h 
15.0 sq. i ’ 5 | n i 
the spring used. Owing to indicator friction and secondary Che ability of the line to stand reduction im pressure ¥ fre- 
ressure disturbances the curve peak values may vary considerable quently limit the possible control. 
rom actual values Note on this curve the great distortion of the fundamental wave 
(he horizontal seale of time must be averaged, as minor ir- of the shock from the check valve. This superimposed pressure 
erularities of drum movement affeet the record. The time given may at times become very serious, but, as stated above, any at- 
vr the waves is that of the half-wave after completion of shut tempt to control it by slow valve action is a move in the wrong 
ywn when the column is vibrating as a free or loaded pendulum. direction. Better results would be obtained by a loaded valve 
lhe 18-in. line was of riveted steel, average thickness 0.087 in., Fig. 8B was obtained with the same air content, 67 cu und a 
‘tal length 3187 ft. The maximum head was 240 ft. (104 lb. per 32-sq. in. choke. The check-valve disturbance is much as betore. 
q. in.) and the grade uniform without sharp bends or obstructions. |The indicator was put on the line before the pump was s arted, 
he air chamber at the pump is 36 in. in diameter and 10.5 ft. and the entire cycle from standstill to standstill is show Note 


mg above the line, which passes directly through it. The pump 


0.2 it. 


elivering by test 954 gal. per min. gave a line velocity ot 
Sec. 
Shutdown tests were made on this line using varying quantities 


air in the chamber. The results of some of these tests are given 


Fig. 7 and in the original article in a table. 


that the shock due to the rapid start of the pump is more 


than is that due to the shutdown surge. 


The quantity of air and the closeness of the choke ean be varied 


within limits with about the above results, but any considerable 


decrease in the amount of air reduces the ability of the tank to 


absorb energy and increases both the pressure peaks and the 
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number of undulations required for full absorption of the energy 
in the water. Curves in Figs. 8C and 8D show these effects very 
Fig. 8C shows good control with 35 eu. ft. of air and a 
25.8-sq. in. choke, while Fig. 8), with the same volume, produces 
an excessive shock. 


clearly. 


If the tank contains ample air but is too freely connected to the 
line, a condition results similar to that shown in Fig. 8£, which 
was taken when the air supply, 90 eu. ft., was more than ample 
for full pressure control but with no excessive opening, 
(Engineering News Record, vol. 82, no. 2, May 29, 1919, pp. 
1048-1050, 9 figs., eA) 


68 sq. in. 


INTERNAL-COMBUSTION ENGINEERING 


Aeronautics ) 


(See also 


Oscillograph Tests of Various Types of Spark Plugs 


SparK-PuLuG Erricrency, Maj. A. M. Low. Data of tests on the 
intensity and duration of ignition sparks and conditions affecting 
them. 

The writer states that pointed electrodes are ape to produce 
brushing, which may sometimes be so great as to prevent the 
engine being started. 

There is a simple experiment of passing a spark through water 
by insulating the electrodes so thoroughly by means of glass that 
the spark has no other option. 

In the case of the plain 2-point type of plug the current jumps 


A A 
( B B 
C 
{ —— cme ©. ~ fr PR 
C —ecc - -.- mr C d Contra! Blectrndl 
Bo ww ces fo Sheree 4 
Fic. 9 OSCILLOGRAPH CURVES FROM SPARK PLUGS OF VARIOUS 
TYPES 


the gap, but a very large proportion crosses as brush discharge 
and a great deal of efficiency is wasted. With the object of show- 
ing this, the author has taken a large number of photographs of 
the current passing, showing also the duration of the spark or 
spark and are. ‘These photographs have been reproduced in the 
form of diagrams, which are all drawn to seale in Fig. 9. At A 
the spark eurrent is shown between two plain points, while in 


B, in which the plug points are sharpened, the duration and 
relative value of the current is much less. C shows the action of 
the plugs having a central plain electrode and two wings. The 


duration of the spark is the same as in A, but the current is 
slightly reduced. proving that two plain gaps in parallel are liable 
to waste current, as brushing occurs if the energy cannot get 
across the gaps with sufficient rapidity. 

Fig. 10 is intended to show the fallacy of the plan if it is pos- 
sible to obtain a ring of sparks. The author believes that under 
compression the current merely takes the path of least resistance, 
giving one spark at a time but at different places around the gap. 

At B the current between the electrodes of the plate and point 
type of plug is shown to be high and of good duration. Fig. 11 
shows the effect of two plates or two cups and points, while 
another figure represents the effect of three wings and one central 
electrode. 

The plate type of plug will often give very good results if the 
body be not used to form one of the plates, as its large area leads 
to condensation and difficulty in starting, though for high-speed 
work it is good. In Fig. 10, A, the dotted line represents the cur- 
rent between a point and cup. If the cups are duplicated as in 
Fig. 11, A, the duration is slightly diminished and the current in- 
ereased, proving that even a single cup and point waste current. 
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These curves have been obtained by means of a plug or gap con- 
nected in series with a Duddell oscillograph. 

With almost any plug, the smaller the gap the higher is the 
amplitude of the current. The duration is also longer so that there 
is not much to be gained in having the points wide apart, though 
for high speed it is sometimes of advantage. While this suggests 
that a variable gap might be used, the author has made a good 
many tests with a variable-gap plug but the results obtained did 
not justify the increased complication. 

Tests with the manograph on the engine and an oscillograph in 
cireuit with the plug, indicated that more than two sparks per 
evlinder does not improve efficiency and that the temperature ot 
the sparks which makes the first period of ignition rapid and 
avoids cooling of the heated particles is of much more importance 
than the distance between two sparks within the eylinder 


A 
* 
© A B ° a 
3 ” ‘ 
3 
Zero - —-- ; : . 
Time ptsstestezes | Divisior= 00004 Sec 
A —— from Ore Cypan 
; Curves from Body Electr 
? f | 
Fic. 10 OscrLLograrH CURVES FROM SParK PLUGs oF Vakious 
TYPrEs 
} »A 
‘ 
A 
| 2 . ° 
4 =—o ves from ‘ 
B =ar curves from Tw 
Fic. 11) OscinnogrRarpH CURVES FROM SPARK PLUGS OF VARIOUS 
TYPES 


It is only the very first production of the spark that is affected 
by the shape of electrodes, so that it is the first half of the spark 
that is of such importance. Different kinds of plugs may meet 
different requirements. The direction in which the current passes 

and it was this that first led to the 
introduction of the cup system. (The Autocar, vol. 42, no. 1228, 
May 3, 1919, pp. 655-658, 6 figs., e) 


is extremely important 


STARTERS FOR LARGE Motors. 
chiefly with reference to electric motors such as powder-cartridgé 
type, auxiliary gas starters (like acetylene), compressed air, and 
electric starters. 

An interesting type described is the Herzmark starter. Two 
cylinders of the engine are filled with carbureted air compressed 
to 5 kg. per sq. em. ( = 71 |b. per sq. in.). One of the cylinders 
is at the ignition point and the other in compression stroke, both 
being in equilibrium. Then by means of a very simple apparatus, 
ignition of the mixture in one of the cylinders is produced directly 


Description of various starters, 
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by a magneto spark. The apparatus consists of a triple-action TABLE 1 QUANTITY OF AIR-CYLINDER LUBRICANT 
pump, taking from the earburetor a very rich mixture. A small REQUIRED PER HOUR DAY 
distributor located behind this pump and carrying as many electric 








coils as there are cylinders indicates which of the cylinders is at ? As = == F 2 
the ignition point An electric connection from a dry cell cireuit A ‘ =" E e- cs = = == oe 
with the camshaft acts on the coil which corresponds to it After E = az 2 © = § = £z - ri é 
i certain number of pump strokes which vary in accordance with ss = — + i= - E > = 5 
the eylinder volume of the engine, all that is necessary 1s to bring — a= = - 
the httle movable handle of the distributor over the active coil 
ind apply the catch in order to deliver automatically the mixture : : . i 
nto the proper cylinders K 1s 408 
The pump 1s located right at the pilot's hand and is eonnected > AIS = at 
o the engine by two small tubes so that the engins may without 4 ng se S ¥ 
nv inconvenience he placed at a distance of 25 to 30 ft. from the f 644 ‘ 60K 
sump. + 4 H,00 tye Tf ¥ 4 7 ‘ n?} 
It is stated that the starter is of simple construction, quite lig 
t ke. or 8.8 Ib and that it oc¢e ples little spae 1H) em. bi yA t 
15.7 in. by 4.7 hn 
The original article has an illustration of this starter. too 
linet, however, to permit reproduction. D. J.. in L’Aer lhe oil should be fed at the rate of about 70 drops per mi 
27, no. 34, Feb. 1-15, 1919, pp. 45-46, 1 fig.. d T) last Furnace and Steel Plant, vol. 7, no. 5, May 1919, pp 
224-276 and 242, 1] Y } 
LUBRICATION (See also Air Machinery ) 
Practical Data on the Lubrication and Cleaning of f ste 
; E f 
\ir Compressors 4 se”, 
Prorer Li CATION OF AIR Compressors, H. V. Conra lo la . Tt 
satisfactory, lubrication of air-compressor cylinders should U7 ao. va) 

reduce triction to a minimum, and, second, eliminate as far @) 7 

} ‘ ¢ 4) " | ¥ ie 
ossible carbo ition « e ol pa! 

0 Inproper o sucl is O11 OL to great a scos St 00 \ — -— 
quantities of oil ar ulure to provide a proper sereen ove < —S <4 

Ll! ike O e compressor, hus uliowing tree entrance o J > = 4 J j 
co ell especia indesirable Beside the s - i | —<—- } 
ons te irhonizatlo el as sticking oO r valves and cho Rennie 
ur passages In the case ot air-compressor ¢y nders, there . iat ———— —" — 
irther menace of fire Carbon particles mav become bi Zs DD E FOR REMOVIN« ARH Ark-D t LI 

eset nd eause a fire by co a" contact with o » Rechivi F Arn ¢ - 
off by lyric ne « j R f I g =, 

e paper ad SSeS he a es ot various lubri oils ‘ ‘ 

a basis for making a selection of the proper oil In} ( 

data are given on the properties of paraffine-base and 

ities i MACHINE SHOP 
regards the question of quantity of lubrieating o1 ss 

while it de pends to a certain extent on the viscosity of th Theory of Tolerances and Comparison of Svmmetrical and 

heat oF compression and size of eylinder in general, it n Asymmetrical Systems 

ated that after the evlinders have acquired smooth an ; 7 

hed surfaces the quantity should be reduced to the lowest LOLERANCES IN MECHANICAL CONS CTION, A. ( An arti 
Table 1 is given as a basis tor determinn o the quantity of based on a publication by Doetor D'A y ot the ¢ | Johansson 
ed rhe results in the last column are based upon the as Gage Company. 

‘tion that under average conditions of temperature and usua There are two kinds of tolerances, the theoretical and the 
ot oil viseosities a pint ol oil will contan an average ol practical The theoretical tolerance comes trom the mpertec 
16,000 drops ot our instruments and our senses and the more the appliances 

r cleaning the air-compressor system and removing earbon and processes for checking are improved the more the theoreti: 

ommended to use only soap suds. A good cleansing solutior tolerance may be reduced, but it “ ll probably never be entire 

ule of 1 part soft soap to 15 parts water. These suds eliminated. _ 

take the place of oil for a few hours and be fed into the air In manufacturing it is usually entirely unecessary to strive to 
ders about once a week, eithet by means of a hand pun p or attain the limits of theoretical toleranc« and a lesse precislo 
rh ¢ 


i the regular lubricator at a rate about ten times as rapidly 


known as practical tolerance is as a rule sufficient 
at of the oll. 


Graphically, the regions of tolerance may be shown in the follow 
r cleaning the air receiver and piping a method is suggested. ine manner: Assume that a is the nominal value of the required 


S in Fig. 12, where a receptacle made of 6-in. pipe is set on dimension—for ¢ xample, the theoretical diameter of a 
f the discharge pipe. shatts; 2,, 2, ... 2», are the real values of the diameters of thes 
cleansing liquid recommended consists of 1 lb. of Red Seal shafts; and that y.. v..... yw are the imbers of shafts whi 
» 18 lb. of water. This mixture is passed into the discharge actually have the diameters x. 2 


‘ly it the rate of 60 or 70 drops per min. while the compressor 


: From the calculus of probabilities it is found that the relation 
1s nning. 


between x and y is expressed by the function 
use the arrangement shown close cocks A and G, open valve 


| fill compound through funnel D; when chamber E is filled, dts 


i valve C, open cocks G and A and regulate feed by valve B. where e is the base of the Napierian system of logarithms and k 


( 


(Zz a 
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and h are coefficients depending on the perfection of the methods 
of machming employed in each instance. No matter, however, 
what the values may be, the representative curve for this equation 
tends to assume the form shown in Fig. 13; that is, the curve is 
always symmetrical with respect to the ordinate OY, for which 
i a. 

[t is easy to show on this curve the region of theoretical toler- 


ance. Let ¢ be the magnitude of theoretical tolerance expressed 


in the same units as a; the ordinates corresponding to the abscis- 
Se a and a 


indicate the sectioned area in Fig. 13 sym- 
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Ii 15) GRAPHICAL REPRESENTATION OF REGIONS oF TOLERANCE. 
SYMMETRICAL SYSTEM 
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Fic. 14 GRAPHICAL REPRESENTATION OF REGIONS OF TOLERANCE, 
ASYMMETRICAL SYSTEM 
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2.8 x 
o} 
kK. 
Fic. 15 ReLatrion Berween THEORETICAL AND PRACTICAI 


TOLERANCES 


metrical with respect to the ordinate of z= a, which represents 
the region of tolerance, so that all the shafts of which the diameter 
lies between a-+e« and a- 


© 


- 


correspond to points of the curve 
comprised between A and B. The same graphical representation 
applies to practical tolerances. As a matter of fact, shafts ac- 
cepted by the inspection are, by the very definition of practical 
tolerance, those of which the diameter does not differ from a by 
more than a certain predetermined tolerance. 
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Thus, let b be the minimum acceptable diameter and c¢ the 
maximum (Fig. 14). The region of practical tolerance AB is here 
also represented by a cross-sectioned area comprised between 
x=bandx=ec. If ais the average between b and c the region 
of practical tolerance will be like that of theoretical tolerance, 
symmetrical with respect to the ordinate =a. However, the 
designer may or may not adopt such a symmetry, and in what 
follows will be presented some of the advantages of symmetrical 
tolerances. 





The whole purpose of tolerances is to permit a correct adjust- 
ment and good operation of assemblies constituting a machine. 
These assemblies may be such as to permit no play between the 
parts, or such as to require a certain greater or lesser amount of 
play. For example, in Fig. 16 is shown a rotating shaft and its 
journal, an assembly in which a certain predetermined amount of 
play is necessary. 

Let us say that ¢t, and ¢t, are respectively the tolerances for the 
diameter J), of the shaft and the bore )), of the bearing. The shaft 
may then have a diameter which varies between D, and d, and the 











bearing may have bores varying from D, to d,. In the first ease 
the minimum play will be j; in the second case the maximum play 
will be j’ and it is obvious that ;’ t +-t.. In other words, 
Tharrot od > 
ws ~ r — 
F°--9 
a D. 
de. } x d 
: | 
J’. 
" ~ < . 
hic. 16 Recion or TOLERANCE AND PLAY BeTWrEeN THE SHAl 
AND ITS BEARING 
hic. 17 SYMMETRICAL AND ASYMMETRICAL ‘TOLERANCES 


the total tolerance 7 or the play permitted is the same as the tole 
ances of the pieces which have to be assemb\ed. 

After the tolerar 
tor a given piece has been selected it may be used either on 


Summetrical and Asymmetrical Tolerance :. 


symmetrical or on the asymmetrical system. 
the nominal diameter of a shaft be 100 mm. 
0.01 On the symmetrical system this tolerance will apply 
the range from 99.995 mm. to 100.005 mm. 


Kor example, 
with a tolerances 


mim. 


In the second « 
there may be a difference in the permitted dimensions above 
below 100 mm.; for example, 99.997 mm. to 100.007 mm. T 
may even be given a range from 99.990 mm. to 100.000 mm 
which ease the entire tolerance will he on one side of the 
dimension. 

Fig. 17 show at that the 
system, under equal conditions of manufacture, is more exact | 


The diagrams of once symmet! 
the asymmetrical, because the permissible deviation of dian 


is at most one-half of the tolerance, while in the asymmett 


system this deviation may be equal to the entire tolerance. 0 
On the other hand, if, in an assembly such as, for examyp!. 4 

shaft and a bearing, it is desired to reduce the relative tole: re 

between the shaft and the bearing without varying the theoret cal 

play, then (as epparent from Figs. 18 and 19) in the case of ‘he to 

symmetrical system (Fig. 18), the nominal diameter of the pices to 


is not altered by the change, and hence the nominal magnitud: 
the drawings do not have to be changed when production wi!! 4 











JULY 


1919 MECHANICAL 


large tolerance (Case I) is changed to production with a smaller 
tolerances Case I] 

On the contrary, in the asymmetrical svstem the passage from 
Case I to Case IT involves a change in the nominal diameter D 
equal to half the difference between tolerance t. and t., whieh @; 
be seen by examining the left side of Fig. 19. Ina shop this we 
involve remaking the drawings and indieatine the nomina 
dimensions In complieated deermal ractions instead of n round 
figures. 

Another case may be cited where the advantage of the svn 
metrical System Is very appreciable This is the case where it is 
desired in a lot of pieces, such as shafts. passed with the tolerance 
f, fo earry ont a new inspection and pass only the satis 


prec eS 


fying a mueh sn This may 


aller toleranee, for example, ¢/2 


actually occur in course of production when the shop h 


as a certain 


amount of completed stock on hand, and suddenly the market 
; 
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TOLERANCE WITH TH SYM METRICA 


SYSTEM 


- 
j 

. ? i _M i ds 

D 
] 
4 . ah ll 
. : 
ELMEBL LAI LE ia ; ; vB 
) VARIATION NCES WITH THE ASYMMETRICAI 
SYSTEM 

s to demand a smaller tolerance than the one which was 
tl pre VIOUSIY 


1 this in mind the symmetrical and asymmetrical systems 
compared, the tol first and then t/2 


ol). 


e first to be eons cle 


rance being Figs. 20 


red (Fig. 21) is the scheme with the shaft 


ted on the basis of symmetrical tolerance. The different 
eters which have been considered in this case are: 


or nominal diameter corresponding to the axis of symmetry 
and the region of tolerances; 


, OF maximum diameter, and d minimum diameter cor 


, or 
onding to a tolerance t; 
and d’,, maximum and minimum diameters corresponding 
)« tolerance of ¢/2. The whole figure is symmetrical with respect 
he axis OY. 
he writer next plots the curve 
y = ke h?(@— D)? 





(the constant a of the veneral equation given above represents in 


this instance the nominal diameter J)) of 


which the axis of sym- 


metry is likewise OY since it corresponds to the nominal diameter 
D; the regions of tolerance corresponding respectively to t and t 2 
ar d defined by the ore Inates 


Aa and Bb for tolerance t and by Ce 





ind Dd for the tolerance t/2. These two regions have in common 
the zone shaded by intersecting lines with the area 2S 
The same operation (Fig. 21) may be carried out for the ease 
of a shaft machined on the basis of asymmetrical tolerance. Here 
the tolerances ind t/2 are considerably bélow the nominal 
| 
‘ = D 
Roe SLM Ween TE ‘iss lada 
? 
P. 
/ \ 
‘ D 
A >a 8 
— ) aq b 
? 
Sd y 
Kl () GRAPHICAL REPRESENTATION ¢ E REGIONS OF |] 
ANCE WITH THE SYMMETRICAL SYSTEM 
D.~ D! 
Ds 
SR Saree a 
B 
Ss ; 
q 
4 —. ‘ 
ie “pe 
2 uu 
f 
I'l ~1 GRAPHICAL REpPRI I IN « 4 ONS OF J 
ITlt TH \ AL SYSTEM 
diameter D, which may be easy to confuse with the maximun 
diameters D. and J)’ ihe axis of symmetry of the curve 
j h? (2 D)? 
is OY and the regions of tolerance are respectively defined by t'1 


ordinates Aa and BO for t and Ce and BO for t/2 


Here again the common part of the two regions of tolerane 


represented by the shaded zone, but the area of this zone is « jual 


to s+ S instead of 2S. 

If a regaging of the stock of shafts having the tolerance t be 
carried out and only those which have the tolerance t/2 bi passed, 
the number of pieces to be kept will be re presented by the cross 
sectioned zone of area 2S, where th svmmetrical system o er 
ances is in use, and by a zone of area S + gs in the ease of the 


difference in 
1 by 
(Remarques sur le Systéme des Tolérances 
, A. C. Le Gés ( 1. vol. 74, 


1919, pp 353-355, 10 figs... tn) 


tavor of the symmetrical) 


thes¢ 


asymmetrical system, th 


1 
the 


system being represent: difference betweet two 


areas or by S 
dans les Constructions Méca qu 


no. ll, May Be 


MACHINE TOOLS, METAL-WORKING 
CONTINUOUS MILLER. Deseription of a 
the Machine Co. 


which presents some novel features. 


continuous milling 


tool designed by Oesterlein . Cmeinnati, Ohio, 
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The body of the machine in general design resembles that of a 
punch press and is cast in one piece. It is claimed that the 
possibility of springing, due to working the machine to its maxi- 
mum capacity, is avoided by the fact that the working surface 
of the platen and the cutter spindle are contained within the 
limits of the base casting. 

The cutter can be held in a fixed position and the platen rotated 
continuously by means of an automatie feed, or the eutter may 
be reciprocated radially in combination with an intermittent 
motion of the table which is controlled by an _ indexing 
mechanism. 

The spindle drive, Fig. 22, is taken from the driving pulley by 
means of miter gears to an intermediate shaft which connects 
with the first change-gear shaft in the speed box by means of a 
second pair of miter gears. The first and second change-gear 
shafts are connected by a single pair of change gears. The 

















Fic. 22. SPINDLE-DrIVE MECHANISM IN THE OESTERLEIN 
CONTINUOUS MILLER 


spindle speed is varied by means of pick-off gears on the two 
shafts. 

The spindle sleeve is provided with a vertical adjustment by 
means of a graduated collar which engages a coarse thread on 
the spindle sleeve. The spindle sleeve is clamped firmly in the 
split barrel of the ram after it is adjusted. The ram is fed 
radially over the surface of the platen by means of a cam which 
feeds the ram forward slowly during the cutting operation and 
permits it to drop back rapidly at the end of the stroke. 

The relative travel of the ram is adjustable through the medium 
of a slide mounted under it. The slide is operated from the side 
of the ram by means of a bell-crank lever and is clamped with 
a knurled knob. The eam is driven by a worm and worm wheel 
in the feed box. A 4-gear feed-change mechanism regulates the 
platen feed when the continuous motion is in use. It also regu- 
Jates the rate of speed of the cam when the indexing mechanism 
is employed. Thus the cutting feeds are established by the 
ratio of these change gears. The ratios are obtained by pick-off 
gears. 

The rotary platen is set at a 15-deg. angle and is driven by a 
hardened worm and worm wheel. The worm is provided with 
ball thrust bearings and the box that carries the worm is gibbed 
to provide a means for compensating for the wear between the 
worm and worm wheel. (Jron Trade Review, vol. 64, no. 21, 
May 22, 1919, pp. 1359-1360, 3 figs. d) 
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Application of Slope Deflection Method to Analysis of 
Statically Indeterminate Structures 


ANALYSIS OF STATICALLY INDETERMINATE STRUCTURES BY THE 
Store Deriection Metuop, W. M. Wilson, F. E. Richart and 
Camillo Weiss. Frames composed of rectangular elements must 1p 
general be designed with stiff connections between the members at 
the joints, in order that loads may be carried. These connections 
must be capable of transferring not only direct axial tensile and 
compressive forces, but also bending moments. It follows that 
frames made up of rectangular elements are usually statically 
indeterminate; that is, the stresses in them can be found only by 
taking into account the relative stiffness and deformations of the 
various members. The common use of rectangular frames in 
engineering structures makes it highly desirable that the most eon- 
venient methods of analyzing their stresses should be developed. 
The stresses in a number of such rectangular frames have been 
analyzed by the writers and in their investigation they have made 
use of the so-called moment-area method given practically 
simultaneously in 1868 by O. Mohr in Germany and by C. E 
Greene in lectures at the University of Michigan in this country 

The fundamental equations used in these investigations are 
expressed as follows: 

1 When a member is subjected to flexure, the ditference in the 
slope of the elastic curve between any two points is equal i 
magnitude to the area of the MW EJ diagram for the portion of 
the member between the two points. 

2 When a member is subjected to tlexure, the distance of any 
point Y on the elastic curve, measured normal to initial postition 
of member, trom a tangent drawn to the elastie curve at any othe: 
point P is equal in magnitude to the first or statical moment of 
the area of the MET diagram between the two points, about the 
point @. 

The MEI diagram is a graph in whieh the ordinate at a 
point is obtained by dividing the resisting moment, M, by the 
product of modulus ot elasticity of material, EF, and the momer 
of inertia of the section, 7, at that point. If F and J are constant 
the diagram will be similar in shape to the moment diagram for 
the member. 

The fundamental equations are derived for moments at ends 
members in flexure under various conditions of load and support 
after which the writers proceed to the determination of stresses 
statically indeterminate structures, to which by far the great: 
part of their discussion is devoted. 

In this, two general methods of using the equations have be 
illustrated. In one case, after the equations have been writ! 
for each member of a frame by equating the sum of the mome 
at each joint to zero and employing one equation of statics 
number of equations are obtained which contain values of 9 (ar 
between radii) and RP | d/l) as the only unknowns. F1 
these equations ean be found the values of 6 and R, which, w! 
substituted in the original slope deflection equations, give val 
of the various moments. This method applies especially well 
a frame in which a large number of members meet at each jo 
Such a problem is generally best solved in numerical terms 

The procedure in the other case is more direct. The slope 
flection equations for each member may be combined to elimir 
values of 9 and RF, leaving equations involving the unkn 
moments, the properties of members and the given loading of 
frame. These equations may be solved directly for the mom 

The following are some of the advantages of the slope defleet 
equations pointed out by the authors: 

The general form of the fundamental equation is e: 
memorized, and the equations may be written for all men 
of a structure with little effort. The value of C or H for lo 
members may be calculated by reference to two tables given by 
writers. It is frequently possible to simplify the equations 
through noting where values of 6 and R must be equal to z:ro 
from the conditions of the problem. 

No integrations need be performed except possibly to 
values of C and H, and there is little danger of the omissior 
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the effect of a single indeterminate quantity, as there is in methods 
involving the work of internal forces or moments. 


The physical conception of a problem is easier than in the case 
W he n the 


slopes and deflections are determined, it is easy to visualize the 


where differentiation or integration is performed. 


approximate shape of the elastic curve of a member, whereas an 


expression involving the work of an indeterminate toree or 
moment may have little physical meaning. Neither does the 
method of eutting a member and equating expressions for the 
inear and angular movement ot the adjoming ends give so clear 
lea ot the actual detormatior To one unfamiliar with su 
on e determination ot the sign ot the movement 
ot th ember eut is also more or less difficult 
Althoug! lact has peen bro ht out DY the wr 
ese equatio may be applled to many structures not composed 
recta ar units The determination ot secondary stre 
e trusses is an ¢ mple of such use which has been « 
Dl tol ye ( \\ trapezoidal and tria ! I 
re mus te take! se hie erm # tor ) 
1 pers 
WI ! hox readily applicable to all th problems 
ved I th Ss Pll letir . is navantave over othe ethods ~ ‘ 
en app ructures whi ire statically le nate ‘ 
ae which ) o mbers mee veh 
/ l ) B ) lt) oO 10 \ } iis 
illetin No. 108, Er | rim S | 
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Bucket 


-Materially Lower Than in Impulse Turbines? 


the Efficiency in Reaction Steam Turbines 


KFFICIENCY OF IMPULSE AND Reaction S 
s, Pro lore G. E. Lindmark. First part of an extensive 
ract of a paper in a Swedish periodical. In this paps he 
vr claims tha is trequently stated that the bucket efticiene 
i reaction steam turbine must necessarily be lower 
esponding etlicieney in an impulse steam turbine as long as 
ratio between the peripheral velocity and heat drop for the 
on steam turbine does not exceed the most ivorable iu 
+} 


¢ Impulse steam turbine 


means, in other words, that ~u. whicl is the s Oo 
res of peripheral velocities, must be greater in a reaction tw 
han in an impulse turbine in order that, even apa ro} 
luence of leakage losses, the former mav attai ! sal 


ot thermodynamic eftic ency as the Impulse turbine 
itessor Stodola, however, has shown that the reaction turbine 
ne-half degree ot reaction has approximately the same al 
r utilizing the relatively low peripheral velocities as an in 
turbine The following considerations are presented by 


‘ 1 } , 1 
rto combat thie above expressed statement, which he eor 


o be incorrect. 

e comparison between the efficiencies of impulse turbines and 
limited by 
bucket effi 


the 


tion turbines of various degrees of reaction is he 
of the 
eles, and by bucket efficiency is here understood 


iuthor exclusively to the consideration 


efheieney 
h relates only to losses in the guides and buckets, but not 
we losses, ete. 

le author considers in this connection only one set of guides 
buckets, and investigates the bucket at 


pheral velocities in relation to a known heat drop. 


efficiencies various 
The SsO- 
( d loss factor which originates in losses relating to thermo- 

mie efficiencies does not apply at all in this connection to the 
tas> of impulse turbines, since the investigation on this type of 

ne has to do with but a single expansion. On the other hand, 
in ‘ie ease of reaction turbine, even for a single guide and bucket 
St ere is a certain loss factor, due to the fact that the steam ex- 
p s not only in the guide, but also in the bucket. 
rst expansion raise the heat content of the steam, and there- 
‘ore the expansion in the bucket starts from a somewhat higher 
content, and the heat drop in the bucket is somewhat in- 
ed thereby. At the same time this loss factor is so near unity 


The losses in 








tl 
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iat it can be neglected without « thereby any very 


error, 





It, for a start, all losses in the guides and buckets are neglected 
and the problem is simply considered as if the only loss were due 
1o the absolute veloeits ot exit trol tiie buecke ~ ther result 
obtained will be different trom what has been indicated above It 
it be assumed diagrammatically that a angies are equa » Zero 
then tor the mpulse turbine the TOoLlow ‘ ow ! } 
will he obtained 

f 1.0 ().) 
here v lene ) yucke 
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nM t ‘ r? a t 
It ‘ ! ) ile ) ) } 
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| he cast rem ( irbl ‘Mb Y ¢ 
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] y Va Ik ( REIN I} ] 
PrERIPH \ ‘ \ 1) l ( 
reduced » ZeTo ‘ the perp ri ‘ s eq ( ‘ 
Oo e Stlé i erelore 
T 1.0 wher ‘ O.,08 
If the degree of reaction lies between zero and 0.5. then 7 L.f 


having a magnitude between 0.5 and 0.708, and if th 


degree of reaction is greater than 0.5, then u/c, must have values 
1.0. 
the 


ciency of unity is obtained only when wu /< 


greater than 0.708 in order that 7, 
maximum bucket effi- 
oon 


It is of interest to see how the bucket efficiency under the above 


In the case of a complete reaction, 


conditions varies with the peripheral velocity for various degrees 
of reaction. 

Fig. 23 shows in the form of curves the variation of efficiencies 
with various u/c, values and five different degrees of reaction, viz., 
0 (pure impulse turbine), 0.25, 0.50 (the usual so-called reaction 
The curves illus- 
trate the known fact that impulse turbines under the above condi- 
tions show greater ability for utilizing peripheral velocities than 
reaction turbines, and the situation with respect to the latter is 
the worse the greater the degree of reaction, and is at its worst 
for the pure reaction turbine. Nevertheless, it must be recognized 
that even under the above assumptions the difference of the bucket 


turbine), 0.75 and 1.0 (pure reaction turbine). 
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efficiency between, for example, the pure impulse turbine and the 
reaction turbine with the degree of reaction = 0.5 is not exces- 
0.4 the reaction turbine 
operates with an efficiency only 10 per cent lower than an impulse 
- 0.5 with an efficiency only 6 per cent 


sively great. For example, with u/c, 
turbine, and with u/c 
lower. 

At the same time care must be taken not to draw from the tore 
going considerations conclusions which are not justified by actual 
conditions. The curves mentioned have all been derived under the 
assumption that all the angles are equal to zero, and that there 
are no losses besides the absolute velocity of exit from the buck 
ets, which is considered as being entirely lost. With the assump 
tion of the presence of the usual angles the curves are somewhat 
displaced, although in the relative relations there are no material 
changes between the curves. Of more importance in this connec 
tion are the changes which are introduced by taking into con 
sideration the losses in the guides and buckets due to triction, 
compression, ete., and also by considering the absolute velocity 
of exit from the buckets as not being entirely lost. 

For a start the author continues to consider the absolute velocity 
of exit from the buckets as entirely lost, but introduces the usual 
angles in the guides and buckets, and takes into consideration the 
losses in flow through the guides and buckets. He uses the follow- 
ing notation in this connection: 


A = amount of steam, kg. per hr. 

( theoretical velocity of efflux of steam corresponding to the 
total adiabatic heat drop W for guide + bucket, meters 
per sec. 


( actual velocity of efflux of steam from guides, meters per 
sec. 

u = peripheral velocity of buckets, meters per sec. 

w, = relative inlet velocity of steam to bucket, meters per see. 


», = relative outflow velocity of steam from bucket, meters 
per sec, 

c, = absolute outflow velocity of steam from bucket, meters 
per sec. 

a = angle of guide 

B entranee angle of bucket 

exit angle of bucket 

> = velocity coefficient for guides 


Y = velocity coefficient for buckets 

nv, = actual bucket effect of velocity forces 

n; = theoretical bucket effect of velocity forces 
Nis N,/Nt = efficiency of bucket 


o = degree of reaction 


In all the calculations that follow it is assumed that £, is such 
that there is no shock at the velocity triangle in the inlet to the 
bucket. 

For a pure impulse turbine, that is, one where ¢ = 0, the follow- 


ing equations apply: 


1 W 

4G 

l ‘ 
henes ( \ yal 91.5\ VW 

( G 
ro) c, +u —2c¢,u cos « 
G) y “4 ®, 
N ce. A 
ag = ‘ 2 ae 

°q 3600 75 


“ox 4 
3600 X75 SC g (2 08 Bi +: C08 B;) 


2u 

Ne = —, (w, €08 B, + Ww, COB B,) 20... cccccscccccsccces [1] 
When ¢, Y, a and B, are known, 7. can be calculated from 
Equation [1]. The author takes «2 = 18 deg. 10 min., and cos 

a = 0.95; B, is taken to be equal to £.. 
For example, in turbines with guides, y may with sufficient 
precision be taken to be equal to 0.95. It is more difficult to 
determine Y. This coefficient appears naturally to be a function of 
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the bending of the stream in the bucket and hence of the bucket 
angles 8, and B,. The greater B, + £, the less is the loss of velocity 
in the bucket and therefore the greater the magnitude ot y. Profes- 
sor Stodola tried to represent the function Y/s of bucket angles 
in the form of a curve, but it is impossible to determine how 
far this curve approaches the actual conditions. It should, how 
ever, be borne in mind that the relative velocity when the stream 
bends in the bucket is not constant in all sections. Because of 
the difficulty of finding some satisfactory function determining 


the relations between and £8, +- B, the author has assumed that 
Y is not affected by the action of the angles and gives it a valu 


0.85, which is, roughly, a good value for multiple turbines of the 
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Fic. 24 VARIATION oF Bucket ErFricleNcy o PuRE IMPULS 
TURBINE WIth PERIPHERAL VELOCITY oR VARIOUS 


DEGREES OF REACTION 


impulse type with bucket angles of about 30 to 35 deg 
If the above numerical values be used the following equatio! 
are obtained: 


C, 0.95 ¢ 86.9\/ W 
®, ls oe 1.9 XK c,u 
Ww, O.85 w® 
2u ‘ 
hs > 1.85 o, cos B 
e 
Since w, cos £, C, COS & u 0.95 « ( 0.9025 ¢ 
we obtain 
- 
oe 
ths —,— (0.9025 « “) SR ee een 
Cy 


From Equation {2} are constructed the efficiency curves of | 
24 for the pure impulse turbine. From this the author proceeds 
to the consideration of combined impulse und reaction turbines 
with the degree of reaction ¢, which will be abstracted in the next 
issue. (Om Skevelverkningsgrader vid <Aktions- och R: 
tionsangturbiner, Professor Tore G. E. Lindmark, Teknis/ 
skrift, Mekanik, vol. 49, no. 24/3, March 12. 1919. pp. 37 $1, 
3 figs. tA, to be continued.) 


CLASSIFICATION OF ARTICLES 


Articles appearing in the Survey are classified as ¢ compara- 
tive; d descriptive; e experimental; g general; h historical; m 
mathematical; p practical; s statistical; t theoretical. Articles of 
especial merit are rated A by the reviewer. Opinions expressed 
are those of the reviewer, not of the Society. The Editor wil! be 
pleased to receive inquiries for further information in connevtion 
with articles reported in the Survey. 
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rh ‘ Ta hl ih aa a "yy. 
THE STILL ENGINE 
4 n 4h 44 Bau 4 


SY NGINEERS who chanced to read the New York Jimes of 
K May 28 had thei 

dispateh from London under the heading, “ New British Engin 
Diesel,” 


the previous day betore the 


curiosity aroused by a special cable 


Surpasses the giving a bmef account of a paper read 


Roval Society ot Arts on the Still 


engine, a combined internal-combustion and steam motor for 
which a thermal efliciency of 50 per cent was claimed [his 
vaper, by Capt. F. Ef. D. Aeland, was published in the Journa 
f the Roual S ety of Arts of June 6, from which the following 
racts and illustration, giving an idea of what it is claimed ha 
ecomplishes have been taken 
The possibility of combining in one engine the iperior ther 
e at the high temperatures and pressures of the combustion engi: 
th the low thermal cycle of steam to deal with its rejects 
nd in the same engine to add the superior working advantags 
steam engine s the basis of work carried out by Mr. W. J. St 
Vas ve 
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DIAGRAM SHOWING ARRANGEMENT OF SY ” 
Still engine is an engin ipable of using in its mai Z 
Cc} r any form of liquid or gaseous fuel hitherto employed; i 
ise of the recoverable heat which pusses th ough the surtace 


nbustion cylinder, as well as into the exhaust gases, for th 
tion of steam, which steam is expanded in the combust 
itself on one side of the main piston, the combustion strok« 
n the other side It increases the power ol the 


re the consumption of the fuel per horsepower developed 

rimary object is not to use the waste heat for raising steal 
but t to use it in improving the thermal conditions of the working 
*y r, and so insure the maximum efficiency from the fuel burnt 
W it, diminishing as a consequence the heat lost in that operation 
Sir the maximum efficiency is obtained by combustion of the fuel 


n t cylinder, and the minimum by the evaporation of the water it 
m generator, it is evident that the larger the quantity of steam 
developed by the combustior 
lower must be the heat efficiency of the whole machine. 
In the Still engine—see diagram 


in be generated per horsepowe) 


the jacket and cooling water fo 


part the circulating system of a steam generator, which may be an 
integ part of the engine, or external to it The cooling water 
there enters and leaves the jacket at a constant temperature 


reguiated by the pressure of the steam, the cooling being effected | 


converting the water into steam without raising its temperature. Ex 
cluding the radiation losses, which are kept low by lagging, all the 
heat which passes through the walls is thus usefully recovered in the 
Wate! steam. The temperature of the cylinder wall is uniform over 


the whole of its exterior surface, and the heat lost to the cooling 
water nt each stage of the cycle compression, combustion and expan 
sion—is diminished. 

The exhaust gases after raising their quantum of steam are em- 
ployed in preheating all the water required for the steam generated 
i the jacket water and the generator. Trials at full efficiency over 
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long periods and steady loads show terminal stack temperaturs on 
as 150 deg. fahr. 

The quantity of steam capable of being generated fron iste 
heat’ depends on the efficiency of the combustion cycle and the id 


Some years of experimental work prove that the weight of stean 


recovered may attain a maximum of about 7 lb. per b.hp-hr. developed 
by the combustion cycle of four-stroke constant-volume engine at 
full load. 
The first experimental engine constructed i two-stroke engin« 
pend three cyl ‘ it 400 rey itions, 
bore 8 in. It was a high-speed engine, designed with special regard 
to obtaining data bout the recovery of team trom waste hea f ket 
and exhaust). Jt w lirst operated on t ng 40 B.t 
ft., and subsequently converted fo fue I i 
high, owing to its being a two-stroke engine tl short stré it 
its consumption per brake horsepower \ 1D ft ( 
cent efliciency), a very promising result 
The outbreak of war prevented m1 Z g ‘ 
design and construction of g engine it t re x 
great promise of future development, f vith a combustion ind ted 
ficiency of 36 n4y , 0 t 
yf) £ 
‘) | rt 
S : " i the tot 
le! the gine lil not he ss } 
I yy ent flicien ed 
ste i ‘ Ss ’ s p t tot 
ed etheier vill Hj 
\ gas eng whicl n xg Ke tl 
( A) per cent tt t t le ss 
! lemand te 1) ‘ 
1 ~ ne Pees as 
z intaming Fig ( é 
I ¢ ad output, I t neg 
I lour-stroke engine r pet ls 
: 
~y ‘ el it nd ted \ 
: pe 3% by 22 t t 
ng th op | s } een s ted to 
g and varied test res ‘ 
xz rnment rh st t S ee] 
i¢ pistons, the stea ting t é 
it the f both p he 
1€ Admiralty sl oi 0.302 
er | (scavel pu ! i 
t nyt aurat Tl s eng Au) 
hy | t 3600 1 sing nde 
nae et } t mdit , It 1M) 
by ontinuous!ly itl lded st g f 
ind the boile nd has deve ed 540 b.l 
it SSO rp. ve iods ( 
128.2 It tk y vel) 
I 186.1 Ib.) The thermal } ficier 
orme from below quarter load to fu p 3 1 I 
tained at approximately 40 per cent ¢ the 
Phe ipplication of the Still svstem t ( 
ercial marine work is being developed in 
try and abroad the two-stroke single pistor 
1) hp. per evlinde ind 400 hp. per cylinder, 
ng been adopte Engine of this type at 120 r.p witl ea 
j-In, eylinder, giving 4200 shaft hp. on two sl ts, with a . 
laries and iter would approximate 6OO tons \ geared turbine 
int in a similar ship would weigh 20 yx« t more and we ‘ 
sume approximately 2000 tons more fuel fo iad ble rns isting 
LO) . 


Bureau of Standards Publications 


Circular 79, issued by the Bureau of Standards and prepare 
by G. W. Vinal and H. D 


formation on dry eells. 


Holler, summarizes the available 
A briet description Is given ol the ma 


rials and methods of construction, and an elementary theory of 
the operation of the cells. The various sizes and kinds of dry 
cells on the American market are described. The electrical char 
acteristics of the cells and methods of testing them are discussed 
In an appendix are given the proposed specifications for dry cells 
which have been prepared by the Bureau. 

A second pamphlet, Technological Paper No. 109, gives prac 
tical suggestions for the conservation of tin in bearing metals. 
bronzes, and solders; much of the data having been obtained from 
questionnaires sent to representative manufacturers and users of 
these alloys. Tables are given showing the chemical composition 
and physical properties of many of the suggested alloys, and also 
for service tests of genuine babbitt and a high-lead bearing metal. 
Tentative recommendations for standard grades of bearing metal 
are also ineluded. 
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The Detroit Meeting 

The significant faet in connection with the Detroit meeting was 
the sustained interest in the professional and business sessions, 
start to finish. a day 
earlier than usual, and the business meeting was held on 


from The meeting opened on Monday, 
that day 


instead of the morning following, which virtually lengthened the 


period of the convention by one day. Nevertheless, a large num 


ber were on hand for business on Monday and stayed through 


of the largest 


the closing session on Thursday, which was one 


attended sessions of the meeting. The discussion at the various 
sessions was unprecedentedly large, that on Aims and Organiza- 
tion alone extending over a period of three days, and on Re- 
search for a full day. This number of MECHANICAL ENGINEERING 
features reports of the Aims and Organization and the Industrial 
August will 


sessions. In 


while the issue report the Re- 
search and Pulverized Fuel 
report, this number of MECHANICAL ENGINEERING is issued one 


the June 


Relations sessions, 


order to include the 
week later than usual, as announced on page 552 ot 
number. 


The Engineering Index 

In this number of MecHANICAL ENGINEERING an alphabetieally- 
arranged index has been added to the items listed in the Engineer- 
ing Index, in order to enhance its reference value. 

When the Engineering Index was published by its former 
owners, the items were classified under the subject system. In 
taking over the Index, The American Society of Mechanical En- 
gineers decided to retain the system of classification in order to 
test out the opinion of the membership as to its practicability. 
Experience has shown, however, that opinion is at least divided 
and that the alphabetical or dictionary arrangement of the items 
listed would be preferred by many members. 

Because of the suggestions of the alphabetical arrangement 
which have come to us, it was decided to add the alphabetical 
index already mentioned until such time as a more decided prefer- 
ence can be expressed by our readers for the particular manner 
of arrangement for the Index items. The Editor of MecHANnicaL 


ENGINEERING 


Tue JOURNAL 
Am.Soc.M.E. 


ENGINEERING will be glad to hear from members as to what they 
think is the relative desirability of the classified and alphabetical 
systems of listing items in the Index. 


Report of the Nominating Committee 


The following report has been received trom the Nominating 
Committee appointed by President Cooley earlier in the year and 
which met at Detroit on June 16: 
To THE SECRETARY: 

The Committee appointed by the 
didates to be balloted 
Society report a unanimous 

For President: 
FreED J. MILLER, 
For Vice-Pres 


FERNALD, 


President to 


nominate can- 


upon at the next annual election of the 


follows: 


] ‘ ‘ 
SCLCCLION as 


New York, N. Y. 
dents: 
Philadelphia, Pa. 
Kranciseo, Cal. 
. J. R. ALLEN, Pittsburgh, Pa. 
ke r Mana lag oe 

D. S. KimBau, Ithaea, N. Y. ) 


C. JONES, San 


‘ 


EK. F. Sco Atlanta, Ga. Three-vear term 
E. C. Fister, Saginaw, Mich. ) 
C. Ek. Lorp, Chicago, Ill: One-vear term to complete term 


of Fred A. Geier—resigns December, 1919 
For Treasurer: 
Wa. H. Witey, New York, N. Y. 
Respectfully submitted, 
H. HINcHMAN, 
JOHN V. MARTENIS, 
H. J. O, Hixncuey, 


SIBLEY, 


(signed) T. 


ROBERT 

A. G. CHRISTIE, 
Vominatina Committee 

Detroit, June 17, 1919. 


Anniversary Dinner for Jolin A. Stevens 


P 
of the completion of a decade of suecess! 


anniversary dinner was tendered to Mr. John A 
Lowell, Mass., Vice-President of the A. 5 


by his associat 


In celebration 
business, an 
Stevens, Engineer of 
M. E. and Chairman of its Boiler Code Committee, 
engineers and assistants at the Hotel Thorndike in Boston, Mass 
Saturday, May 17. About forty members 


on the evening of 


e organization were present and an informal recept! 


to Mr. and Mrs. dinner. 


‘The items on the indamental Data” 


Was give 
Stevens before the 


menus, or “F as they we 


called, were humerously couched in engineering terms, and 
attractive front covers bore illustrations of one ot the 
plants built in 1909 and of a very large proposed super pow 


recently designed in Mr. Stevens’ office. 


nouse 


the evening the guest of honor was present 


In the course ot 
with a loving cup on behalf of the members of the organizati 
and received congratulatory letters and telegrams from many 
his personal friends and clients. Mrs, Stevens was present 
with a large bouquet of roses. 

The Mess 


rar 


offiee 


Reeds, 


Mr. 
Bowen, Clarence 
Carl J. 


engineers in Stevens’ are 
Walter Slader, Clarence A. 
Cunningham, Harry C. Lord, 


Thorpe and Mareus K. Bryan. 


associate 


Sittinger, George 


Services Acknowledged 


At the request of the National Research Council, the Soci 
through its Standards and Technical Committee, has ben 
privileged at various times during the past six months to fur: 
the French Government with information concerning Ameri: iD 
engineering and industrial standards. In all, nearly 200 publ a 
tions have been transmitted (mostly in duplicate), embrac ng 
copies of engineering and safety standards and codes of ‘le 
various engineering societies, publications of the American P! 
maceutical Association, chemical, mining and mechanical eq 


1 
} 
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ment catalogs, and specifications and working drawings of United 
States standard locomotives and rolling stock. That the material 
thus collected and sent has been helpful, is evidenced by the letter 
reproduced below, which was recently received by the Society 


SCIENTIFIC ATTACHE TO THE AMERICAN EMBASSY, 


4, Place D'lena 


OFFICE OF THE 
PARIS, May 26, 1919 


Pur AMERICAN Society OF MECHANICAL ENGINEERS, 


New York, N. \ 
(JEN TLEMEN 

The material collected 
United States engineering and 
and transmitted to the services 

I wish to take this opportunity of 


French 


vou for the 
industrial 
interested. 
thanking 
Ministry for the very comprehensive 


French Government on the 
standards has been received 


you 
and 


valuable 


iterial which you | issembled and put into convenient forn 
‘ It will certainly be of great value here where stand zat 
t industrie sina r limentary state and wher g 
itt pt ing to introduce order into tl ngineering 


Honor for George Ellery Hale 


George Ellery Hale, Director of the Mount Wilson O 
Foreign Secretary of the National Academy ot S« es, Who 
= been tor the last te vears a Correspondent of the A 
s Ser lL t lranee, has received the unu , 
eles \ssocie Etranger, ta r the place ot A 
ae r, declare cant b Acadet The Fore \ 
f mited t velve d the high distinction has be ) 
wi \) I _ Newcomb nad Al ‘ \ 
lhe Natio Research Couneil, upon the preset f 
3 | | 
ction ot es R. Angell as his successor, creat 


perpetu ly Dr. Hak e title of Honorary ¢ 
recognition of |} rvices to the National Research ¢ 
buted se I orgal ition ot scelence tor 
e Go rritne ll he war, ind he 1u¢ 
ree oO ‘ Uy te ‘sf eS hrough he newly 
ot researet! 1! the re structior i » 


Hlonors 


Cleveland Engineering Society 


L.s.M.E. Members 


Socet 


kenginee! v at its annual meet 


ferred Honorary Membership upol! Ly (‘harles F 
sh, Member A. S. M. | Woreester R. Warner, Pas 


l ana 

esident A. S. M. FE. Dr. Brush was honored because of the 
portant contributions he has made to the field o elect! 
neering He was the n entor of the ire lat p ana il 
etrieal devices 


eonnesr Ol 


Mr. Warner's 


contributions to the 


machine-tool industry 
science of astronomy are well known lr 
aboration with Mr. Ambrose Swasey, his work represents the 
the 


nstruments of 


notable development i and eonstructiol ol 


design 


escopes and ot he r precision tor astronomica 


ervatior The three 
n. Liek, the 40-in. 


e products oft his 


gyreat retracting telescopes, Including the 
Yerkes, U. S. Naval, 


hrm. 


and the 26-in. 


Summer School of Industrial Management 


e fourth summer session in factory organization, cost ac 
ting, employment and scientifie management will be held at 
State College, Pa., August 11 to 23. 


ihe mornings will be devoted to lectures and discussions on or- 


nsvivania State College, 
ization, cost accounting and employment management and 
he conducted by Major Hugo Diemer, Mem. Am. Soc. M. E., 
merly professor of industrial engineering at the college and 
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now superintendent of personnel, Winchester Repeatuug Arms 
Co. During the war Major Diemer served in the Ordnance De- 
munitions work 


partment, where he was in charge of important 
at the U. S. Cartridge Co. and the Bethlehem Steel Co 

The making 
studies, routing, scheduling, ete., will be in charge of Lieut. J 


C. Keller, Jun. Am. Soe. M. E. 


afternoon practice work i time and motion 


, Major Diemer’s first assistant 1 


industrial engineering instruction at the college A tee ot 325 
is charged for the course and equipment is available for a class of 
30 students 
Labor and Scientific Research 
Mention was made in the June number of M TANI 
ENGINEERING page 558), of the organization of seentifi ind 
technical employees ot the Government 5 branch « he N 
tional Federation of Federal Emplovees, which is affiliated wv 
the American Federation of Labor. Immediate cause 
movement was the action o the ir { oneressio Lo 
ol R ec iss eat i ( Salaries ) | aera | overt ? { 
MISSILOI preterring to «ae v rear ito? ? é \ 
independent Froups It = noteworthy that one ot the t 
he adoption b e Ameri Fede \ 
( meeting o rest ca ! ele! resear ‘ 
tor el! 7? ( | ? S ne re QD 
) 0 ' } 1 rie t) ‘ é I PES Y 
iIndamet! mri role rece! ? 
‘ ‘ ol ( | t N ck ov | 
Phe Ar I I 
+ \t t (‘it 
\\ ~ 
st 
\\ As | g 
. ? e 
t; . ; ow 
thie ~ the 1 ‘ 
\\ } \s | ‘ 
} t] verage st 9 
Reso! liv t Ame I I 
assemil ed tha i ) id g Scie ‘ 
is ot i rtnt t t , t , 
l ‘ y tl eds G t hat 
the Government itself in such } 
generously supported in order that tl } eg g 
ened and extende 
American Drop Forge Association 
Progress in the establishment of standards for forgings was 


convention of the An 


12 14, bv the « Pi 


reported at the sixth annual 


Forge Association held at Pittsburgh, June 


mittee on standardization, which since the signing of the an lee 
has investigated the allowable limits for automobile cranks! : 
gears, camshafts, connecting rods and axles. In his president 

address, E. J. Frost, Jackson, Mich., laid stress on this subject 


ol standardization which, he observe d, affords the vreatest oppor- 


tunitv for eliminating waste and undesirable condi 


Improving 
tions. ; 

W. O. Renkin, New York, read an 
velopment in the Use of 


interesting paper on Di 
Coal in the 


Industry, in which he claimed that the principal requirement of 


Forging 


Powde red 


a furnace to burn powdered coal successfully is a relatively large 


combustion chamber of proper design. By proper design he 
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meant one which allowed the particles of coal to combine properly 
with the correct amount of air and burn at a minimum pressure 
above precipitation. 

Earl E 
Forge-Shop Fuel, and said that the gas must be cold to reduce the 
moisture the mains. He 
referred to a glass-wool tar extractor said to have an efficiency 


Adams, Dayton, Ohio, spoke on Producer Gas as a 


and clean to prevent the clogging of 


of from 99.95 to 99.98 per cent and made up of a mat of glass 
wool or spun-glass thread. A 20-in. mat, capable of handling 
20,000 eu. ft. of gas an hour, contains 300 miles of this spun-glass 
thread. When made into a mat it is equivalent to 250 plies ot 
90-mesh sereen. 

Other technical topics were: Forge-Shop Profits, by F. A. 
Ingalls, Harvey, Ill.; Sand Blasting Versus Pickling, by R. R. 
Shuman, Chicago; Die Cost as a Factor in Selling Forgings, by 
R. T. Herdgen, Walkerville, Ont.; Heat-Treating Problems That 
Originate in the Forge Shop, by W. C. Peterson, Detroit, Mich., 
and Fusion Welding as Applied to Drop Forgings, by Ss. W. 
Miller, Rochester, N. Y. 


A Word from Roberts College 
The A.S.M.E. headquarters was recently favored by a eall 
from Prof. Lynn A. Seipio, Mem.Am.Soe.M.E., Director of Engi 
neering of Roberts College, Constantinople. Plans are under way 
tor the expansion ol the engineering school, and Protessor Scipio 
is here to reeruit a teaching staff. 

Some one has said that the only good thing that has happened 
in Turkey is Roberts College; and certain it is that it has beer 
the most potent ecivilizing and educational influence in that coun 
try and throughout the Balkan states. 

In this work the engineering school is assuming an important 
place. The original plans for the school were made by Prof. John 
R. Allen, Mem.Am.Soe.M.E., in 1911 and 1912. 
by Professor Scipio, who went from the University of 
to develop the school. 
Mechanical 


is conte mplated. 


He was followed 
Nebraska 
Three courses have been offered in Civil, 
Electrical Mining 

A shop building with limited equipment has 
been erected and a power plant at a cost of $100,000. 


and Engineering, and a course in 


The college was able to remain open during the war, although 
its courses When diplomatic relations were 
broken off with Turkey, the United States Government ordered 
its citizens the country. A few remained at the college, 
however, and carried the work with the aid of native instruetors. 
Frequent attempts were made both by the Germans and Turks 
to confiscate the buildings purposes, but these were 
thwarted through the diplomacy of the college president, Dr. C. F. 


} 


The Germans dominated the situation and 


were curtailed. 


out ot 


for other 


Gates. were In every 
office, and finally attempted to starve out the college by making 
flour contraband on the ground that it was needed by the army. 
The engineering department then proceeded to build a flour mill, 
which was successful in tidmg over the situation. 

Coal was bought for the power plant at $80 and $100 a ton, 
although much of it consisted only of earth serapings from the 
Money for the 
continuance of the college was secured mainly through personal 


bottoms of former coal piles, and was worthless. 


contributions by Greeks and Armenians. Notes were sold at 2 
per cent interest, which were readily disposed of, as it was felt 
that the college was sound and would be well supported finan 
cially, and many natives believed it provided a safer investment 


for their money than any other institution. 


16 Hours, 12 Minutes 


Since the NC-4 of the United States Navy has shown the way 
across the shorter part of the Atlantic there 
highly significant developments. 

The Sopwith biplane with Hawker and Grieve started from 
ewloundland, but was not able to complete the crossing owing, 


have been several 


xr 


as has been stated, to minor troubles in the water-circulation sys- 
tem of the engine. The plane had to land on the water after a 
flight of little in excess of 1000 miles, but the pilot and navigator 
were saved by a passing steamer. 
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Another attempt on Sunday, June 15, made by Capt. John 
Aleocek and Lieut. Arthur W. Brown, British officers, in a Vimy 
biplane was successful and the two fliers crossed the Atlantie 
from Newtoundland to Clifden, Llreland, m 16 hours and 12 
minutes. 

The events of the last four weeks taken in their entirety point 
to several significant facts. In the first place, altogether five ma 
chines made this attempt—three in the shorter southern direction 
and two in the longer northern direction, and only two of the 
five have reached their goals, the other three landing on the 
water, Nevertheless, not a soul was lost in these fhiehis, and even 


the dare-devil attempt of Hawker and Griev is ended wit! 
all hands sate. This would indicate essentially that ftlving over 
an o¢ean upon which so many vessels are constantly plying as o1 
the Atlantic along its trade routes is probably less dangerous 
than would appear at first sight. 

The second lesson brought out by the flight of Aleock and 
brown lies in the faet that they had to eross the ocean under ut 
isually trying conditions, and succeeded in doing so, nevertheless 
it would appear from this that even in the present state of long- 
distance aerial transportation a fthght 1900 miles is practically 
achievable, and if the tremendous strides made in aerial 1 ga 
tion in the last years be considered, it will become fairly Y) 


that ere long the establishment of regular aerial transportation 


ted 
across the ocean may be expected. 


It may well be pointed out here that these transocear 
represent really the first obviously important commercial app 
tion of aireraft. At present and for the first few vears to come, 
there is no question but that air transportation will be consider 
ably more expensive than all other existing means of transporta 
tion, not only beeause it necessitates the use of a heavier | but 
also because the depreciation of the machinery used per pound 
of weight carried is greater than in the case of motor trucks, ra 
way trains, or steamboats. 

The only point where air transportation is unquestionably 
superior to any other form of transportatior Spee D 


even in land transportation the 


superiority of aireraft spee 
not great enough in a good many cases to .compensaté r its 
higher cost. Thus, taking such two points as Ne York ar 
Clicago, air communication would only in comparatively few 
eases be fast enough to save even one business day betwee 
cities. 

The situation, however, is entirely differ \ 
transportation. While there are one or two boats 
the passage in five days and some hours, the averagé 
Liverpool to New York is between six and eight days 
means that all fast transportation of messages must deper p 
he cables and wireless. With a 24-hour schedule between Londo: 
and New York it would be perfectly possible to receive Lor 
papers in time for abstracting them in New York papers 
next day, while letters between London and New York 
be delivered as promptly as they now can be be’ ween Nev 
and Chieago. 

In banking, important business transactions and especial 
engineering enterprises the ability to send a draft or a blue} 
from New York to London or back in 24 hours -will net only be 
great help to the growing American export trade but will a 
create an important source of business for the aerial navies of t! 
near Lluture. 

Edwin J. Prindle, A. S. M. E. representative on the Pater 
Committee of the National Research Council and who presented 
paper at the January 14 meeting of the New York Section deal: 
with the movement to increase the efficiency of the Patent Of! 
and the patent system (see MECHANICAL ENGINEERING, Februar 


1919, p. 147), has just been appointed Chairman of the Pat 
and Related the Chemi 
Society. 


Legislation Committee of American 

At the recent convention of the National Association of Ma 
ufacturers, addressed by Mr. Prindle on the subject, a resolut 
was passed approving the report of the Patent Committee of ! 
National Research Council to that body and the enactment o! 
legislative program. 

















eare 
] 
iW 
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THE DIVISION OF ENGINEERING OF THE 
RESEARCH COUNCIL 


NATIONAL 


the he arch Sessio ol the Spring Meeting ot the \ »S 0 cho he 0 r ¢ ( 4 so 
ke in address was given by Mr. Galen H. ¢ é yresented be \merican Soc ot ¢ I I he 
Chairman of the Division of Engineering ot the Nat \meri ly i of Mini I L} \ ety 
h Couneil, on the organization and work of the Cou Mechant CC] nd the Ameri | eal 
he D ion of Engineering with which he e% | el | here one repre he 


n charge ot the headquarcte! OL Lhe 





(merican Sor | | Wi ety 
Mr. Clevenger reviewed the organization o . Ikengineers, and t Soc \utomo In 
adel! OL Science which came into bei aur ( \\ ak oO to the representa ‘ 0 er I ere 
igh the action of President Lineol: ul N ir 2 member ree, 1 ) e) the 
earch Couneil which similarly was ¢ i ed 1 on ot 25 | nt members o ‘ LS10 i l ‘ ers 
val the requ of Presider Wilso Kngineer Koundatior 
) Research Co ‘ } heen reor real oOo | | i! ri ko ‘ ! i. na 
ro pro ) researe amo! t! ‘ ri ‘ 1 wiive ané mportant part i! ( the 
who counell nde e 4 , ‘ \ a 
| ! vlctre Mr. Clevenger oO review } en the funds i ble tor earryu ( ere very 
al o | ) m ot | ee! ted, Engineering Fou on gave the sez ry 
0 e pres rT ties and affiliations of the D ( bstantially its whole incor o the suppor cl 
nee! rol vhiel he tollown ike 3 arrangement contir r until pport wa ‘ ( er 
\\ @) ( I) a \ pla ( ea | : 
’ nd the Division of Engineerir has been approved the 
The D ( of | comprised \ be eC! | 1) ot 
m on Metallu , a section ¢ Mechanic e] ; Kngineering, a » by tl xe Board ( 
m on Eleetrical Engineering and a section on P M In complhanes t rn uwreeme! é eering 
The Ol 0 en ection W: i! ! el I Foundation i pl ( the Di 0 he eeril an 
ectly respol ble to ‘ url n ol he « ! yftice in the | nee! socieli B neg Ni Yo ) her 
The Section on Metallur had fo pri eCeSS ss ne ! Lt 
r of met irgical problems arising conne ) he Dp ds ( gs 
duct of tl var, more particularly those brougl he of the division from time to time as may be later deter d nd 
a I work W weo shed throu: he 1 oO fact at the present ‘ ! irral me! et 1) illy 
" whose personne neluded leadu 1 ! 0 effected whereby Kngineeri Foundati C1! the 
llurg financial support of the work of the Con e on | ru 
| Se on Mechanica eering estab Phenomena Metals 
In ¢ irge oO L ¢ el ara sl! I i Ries are ( rie ( Che low 1oOn OT Nhe nee! ) S10 ( . ne 
irters ane rough tl enerosity of the Carne | 0 with the headquarters o he natio enginee! ( and 
0 chine Hoy Pit sburg! nde! © ‘ ‘ s close afl ation WwW ! the | eer. ) ( re il 
prema hese ere Ser or the development ! 1 a | pote! Ti rT prom I Cl neel ( 
rred to Section e Divisions of The Engineering Division is t to be re ( 
ment ¢ research, but rather ( of 
See ! ) Electrica Ky eer. eonecentt! er ello researe! It is the master b Se! I 
) le 0 erect? weld ., more ‘ per ‘ ty neu ogvether 0 I ~ iret ‘ ~ ! rel 
to p building This se vo d vel projects of research than would be p b lal 
e COO I ( with Ut! Kmereeney | ( Corpo! 0 who effort Its pring pal objec ) more pete ireh 
need its investigative work done In engineeri earelully avo. gy the pr oO ; a 
The Se ( Prime Movers devoted its attention chiefly to dictator, or of assuming ere« for work whicl ged 
design and dey lopment ot power plants for alrerait others to do 
The efforts of each section were so directed as to b The Engine Division iz present earrving o1 work 
itest servic in the solving of the problems ot greatest um large] through the medium of cor ees M ( t has 
ate need to nning the war; each has to its eredit yrtar been devoted to developing a plan of orga of resee.reh 
eveme? during the war period (See Repor ( I committees which will render them most effec é It is elearly 
idemy of Sciences for the Year 1918 recognized that within every committee there should b n active 
group which is in a position to do the actual work of research 
PRESENT ORGANIZATION AND AFI wena A chairman is provided who is thoroughly far iv W the sub 
ject in hand and who has sufficient time to devote he work; 
Ihe purpose ot the National Research Couneil is to promote furthermore. financial support necessary to ear! vork 
search in the mathematical, physical, and biological sciences, is provided so far as possible. When all of these co are 
in the application of these sciences to engineering, agricu provided for, effective work may be expec , co tee 
re, medicine, and other useful arts, with the object of inereas even though the larger group of the « r en 
r knowledge, of strengthening the national defense, and of vho ean do littl ore ! ( pacity 
mtributing in other ways to the publie welfare. Affiliation witl The Envineeringe Divisio ow has so } rking 
milar organizations abroad is rapidly bringing about an Inter upon a varié of subjects Thes us of 
tional Research Council. organization 
hie Division of Eneineering consists of three representat s Every effort is being made to t resear s broad gen 
For further references to the histery and organization of th eral interest. At present -Is 5 . , t \tlantie 
tional Research Council see pamphlet copy of Mr. Cleveng ldr to the Pacifie, are represented o1 hese ¢o {tees d e num- 
the following r ferences to MECHANICAI ENGINEER!) Ma 191% ber is ranidl % a 
485; June, p. 559; and the present issue, p. 592 er is Tapidiy Inereasing 
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ENGINEERING COUNCIL 


Engineering Council 


is an Organization of National Technical Societies of America, Created to Consider Matters of Common Concern 


to Engineers, as Well as Those of Public Welfare in Which the Profession is Interested 


Classification 
HE 


gineers, 


and Compensation of Engineers 

on Classification and Compensation of En- 
personnel was given in the May issue of 
MecCHANICAL ENGINEERING (p. 488), is now actively engaged in 
securing data upon which to base its final report. 


Committee 


whose 


This commut- 
tee is divided into three sections, Federal, Railroad, and Municipal 
and State. Preliminary reports were recently rendered by each 
and in submitting them to Engineering Couneil the Committee 
outlined its ot 
standard rates of compensation for professional engineers. 


‘ 


first task is te 


method procedure in attempting to formulate 
The 
» find what rates are actually in force, especially in 
fields where attempts at standardization have been made, 
and the second is to inquire what adjustment should be made to 
correspond to the great change which has taken place in the cost 
of living. How great this change has been during the past 
years is realized by few. 


those 


20 
Fortunately an accurate determination 
h for 


com- 


is available in the statistical reeords ot average prices whi 
many years have been gathered and published by leading 


mercial organizations. A record ol average prices ot the neces 


saries of lite kept by R. G. Dun & Co., shows that prices have 
increased continuously for 22 years. <A certain quantity of 
staple necessaries which could have been purchased July 1, 1897, 
for $72.45, by January 1, 1905, eost $100.32. On January 1, 1914, 
before the outbreak of the war, the cost had risen to $124.53; 
May 1, 1917, to $208.43, and October 1, 1918, to the maximum of 
$233.23. This enormous increase in prices of the necessaries of 
life has been accompanied by an increase in wages, among work 


ers organized In unions which had the power to compe | attention 
to tl but has taken 
compensation of salaried workers in the professions. 


pole 


It h 


ieir demands, no such increase the 


we in 


as been 


assumed that these workers, living In a different social environ- 
ment, had a margin of compensation sufficient to enable them to 
meet the increased cost of living. This assumption, however, is 
not justified by the facts. Where salaries have been inereased 
during the past three vears, there are few cases in which the 
increase has been at all commensurate with the increase in prices 


of the necessaries of life, which the salaried worker, like the wage 
worker, has had to purchase. 

There has been a general belief that with the coming of peace 
and the resumption of productive industries, a heavy fall in prices 
would oceur. It has been assumed that the salaried worker would 
have to wait for this so that he could again live within his income. 
It now appears, however, to be the opinion of many financiers and 
economists that the present high prices of necessaries are likely 
to continue for a long time, probably for several vears. If this 
is so, then surely the salaried worker, in a professional or any 
other occupation, has an equitable claim to have his compensation 
brought back in purchasing power to where it was fifteen years 
ago, 

There is another aspect of the compensation of the professional 
worker which has been frequently misunderstood, but which with 
present knowledge ought no longer to deceive. The pay of profes- 
sional engineers has for many years been influenced by the idea 
that a young man in the earlier years of his work should expeet 
moderate compensation because of the future to which he might 
look forward. There was justification for this idea during the 
period when the development of engineering was so rapid that a 
large proportion of the men who were turned out from the few 
engineering or workshops were able 
eventually to rise to positions of large responsibility and im- 
portance, commanding high salaries. 
altered. 


schools the engineering 
That condition has now been 
Of the men who begin technical engineering work today, 
only a very few selected ones can rise to positions of responsibility 
commanding high salaries. The man of exceptional ability, in- 
deed, may find it worth his while to work for low compensation 


‘Officers of Engineering Council: J. Parke Channing, Chairmen; Alfred 
PD. Flinn, Secretary, Engineering Societies Building, 2 West 30th Street, 
New York 
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because of the future awaiting him. But to hold up to the rank and 
tile of technical workers the idea that they can afford to work tor 
insuflicient salaries for the sake of some future high position, Is a 
gross deception. 

The Committee believes, therefore, that in adopting standards 
for the compensation of workers in all technical tields due con 
sideration should be given to the great increase in the cost of liy 
ing. The dollar of salary must be considered with regard to what 
it will purchase today and is likely to purchase next year, and not 
with regard to the value ot fifteen 


This increase in Compensation is necessary not merely 


the dollar ten or years 


ago. 
as a matter 
of justice to the engineer, but in order that engineering work may 
be maintained on the plane that it must be to secure economical 
and efficient 


work. The re is no economy In paving such men at 


rates inadequate for their support, for this leaves their minds 


burdened with anxieties, when they should be free to give their 
best efforts to the work in hand. Moreover, such a rate auto 
matically tends to drive the abler men into other occupations and 
to leave in charee ot the work o1 ly those of less ability The 
Committee has therefore recommended that it be directed 1 
formulate a definite classification tor each of the services unde) 
consideration and a schedule of compensation which 1 ht rease 
ably be fixed for positions in each class 
Federal Government Sectior \ surve ot Governme i 

ties shows that there are twenty-eight offices tl employ Gi 
ernment engineers. A letter was sent to each departmental seer 
tary outlining the work ot the Committee and requesting assistance 
in turnishing a list of engineering bureaus in his department an: 


issuing instructions to the chief's to furnish the needed dat 
Favorable responses from all departments were received, except 
the War Department. which stated it would be impracticable t 


information desired. But little work has been done 


furnish the 


however, as an analysis of the data collected cannot be made unt 
the majority of the reports have been received 

Railroad Section. The chairman of this section prepared 
questionnaire to be sent to the chief engineers of th railroad 
under Federal control on the supposition that the salaries of 


the 


tion were a matter ol publie knowledge, and also reque sted recom 


men in the various departments of the Railroad Administra 


mendations on an unofficial basis from them. Before sendi 


rou 


this questionnaire, however, the chairman made a personal ca 


on Director-General Hines and diseussed with him the t 
of Mr. Hines think 


matter should be approached in the manner suggested, 


propri 


t} 


nor that tl 


making such a request. did not hat 


; 


emplover should be called upon to furnish a list o salaries and t 


express in advance an opinion as to how these salaries should b 
changed; but did state that he did 


eetting the information from members of t 


not see anv objection to ou 


he 


The chairman acquiesced in Mr. Hines’ views, and has aecording 


Founder Societu 


eonfined his questions to members of the Founder Socteties. 


Muni ipal and State Section, By reason ot the wide variety 


titles used for the municipal and state service, the Committ 


found it necessary to undertake the formulation of a standar 
classification of positions and duties, before attempting to 1 
vestigate the question of compensation. The assistance of tf 


Municipal Engineers of The City of New York was invoked 
this particular, and after a painstaking investigation by a rept 
sentative committee a schedule of suitable titles with correspor 
The fitness 
this schedule for general use is now under consideration by 1 


ing qualifications and duties has been prepared. 


Committee. As soon as an agreement shali have been reached, 
is proposed to incorporate it in a questionnaire for cireulati 
among the engineers of all states and the more important eiti 
with a view to determining present compensation and chang 
which should be made. It is hoped that the classification fina 
agreed upon will prove broad enough to cover all municipal @ 
state engineering service, and that it will be accepted as a 51 
stitute for the variety of standards now in use. 


9 
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NATIONAL SERVICE COMMITTEE purpose of informing you concerning its aims and purposes, and of 


wavs in which it may be useful to you in your official capacity 

Contributed by the Washington Office ‘ Engineering Council is the central organization, made up of repre- 

: J sentatives appointed by the various national societies and institu 
Nat ional Department of Public Works of engineers, including the American Society of Civil Engineer Ameri 
an Institute of Mining Engineers, American Society of Mechanical 


7 <= proceedings of the eonterence held at Chieago, April Engineers, American Institute of Electrical Engineers and American 













2 to 25, to consider the formation of a Department of Pub- Society for Testing Materials. These national societies have focused 
} } their commo S I ‘ ons 7 v ering « rhe nal | 
he Works were published in the June issue of MECHANICAL | 1ei>r mmon aims and affiliations in En g i 
-e- “1 , Council represents the highest type of engineering thought ar x 
ey ers See ee ee work in general has beer rience in tl United States 
wled into four parts: One of the chief aims of the Council is that of natio ry It 
Oreunization of Executive and Finance (‘ommiuttees- roposes to lend its serv to tl (rove I I ‘ i to 
Wratting of a bill 1N l na ad I £1 I £ i l 
Oreanization otf a Campaign Committee , re the unprejudiced assista j t 
heview ot publie works laws ol other countries. ¢ hershiy ind affiliations the best ialified engineering +} 7 
The Committee on Text of Bill has completed its labors Vite the ol thre ountrs ou have merely to make ! } 
‘ ( el w lace your dis] y h 
pproval by the Executive Committee it 1s the intention beng 5 neil will pla t ' 
t vour tire confiden Such 
1 eaders in Congre and secure advice as to its intro I t ! nd ad to | ‘ 
\fter ntroduces ind has thereby g ed othe I hard ecessal t dd that , 7 
ret «list! buted amor thre Val ected } St i } i f kneg gy ( g 
» es Ss ¢ eer! imendmer g i ‘ to t intr ther ' 
t to the gener ‘ ing 
compila ) ot le-Wwo 3 | ‘ 
! ractically completed, covern ‘ ‘ (;,overnmen!t ( ontracts 
re , ! ! 4) - ‘ ] _ 7 y 
; \ \ ! hel ‘ ( we } 
I rere : 
( n ‘ ‘ 
, (} r \ 
) Pieler ] Lpopoay 
e rt re co 
| It 
{ i ‘ 
| ( 
( i’ tit 
r 
' ‘ ; 
‘ | ( 
’ . ’ 
lertake the campaigt Ml 
(rr er? 
heen rece 
' \\ ri | . ae M 
( ~t ive he ’ 
visia r - . 
\\ ( i New | " 
: e 4 ! bv riders to D! 
\l a | ri \\ iIscons \l ! CS i | ‘ Ix \I 
, : ! Oo l i rry nd wit it 1 re col 
iN I is \\ { Vir nia. Greorg@ia, | ori | ) . 
etior WOrk ¢ the Ca ernment ma De SeT ~ i 
S North Dakota, Arizona, Califor \\ (dre ’ , , 
| already has been in some instances in the Const DD S 
ne aaho ; 
Lor Yr pertore thy war, there was need tor re iT . esper ill } 
we = VW ‘ ? the 4 ‘ et of ft Ss ¢ampa , ; : ‘ 
, ait er and harbor work and that f the Reelamat service, 
I ') ( onable me ods it have beer ved b r 1 
nder the lump sum process in vogue t mat eontractors fale 
evervone dunng the past generation. The verv characte ; — 
: ; v1 the result that great losses were involved, t o1 
‘ yrrojecet and the stand ne of those parc patir t 1 . ' ‘ 
_ ke part of the contractors, but also on the part ot the Government 
that the campaign shall be conducted on a or and d P .s ; ; 
This subject, with especial reference o the eost-plus t 
‘ It she } } lit { ‘ 
l miid ve Tlie aqutyv o thie st ‘ l sTille ‘ | } } | } - 1 ‘ } 
is already been studied officially by one member of Couneil, 
ttees to select 1 ene CO} cressional distriet mer 1 , ‘ e 
} ’ earn . who as chairman ot a committee, during the early part t 
© a ce along such lines. The Washington ¢ ror : 
; war, renadé red a report in tavor ot the eost-pius principle 
ply the particular facts, instances and arguments that are _ La ‘ ‘ a - , T 
lowed by the Construction Division This is unquestionably a 
arent to evervone on detailed study, but which may or may 1 +4 f | } 
f ] , , matter of great importance, and should receive thorough consid 
imiuar to those who approve the project oO! re eral pril : 
eration by a qualified committee, and ultimately be made a sul 


ect of legislation, 
is not expected that a campaign of any kind can be imme- 
telv s iweessful, but it Is believed that the open and above 


procedure here outlined, steadily and progressively ma Relations of Engineering Council to National, 
ed, will result in the making of fast friends in official circles State and Local Societies 
in bringing a successful conclusion sooner and with less acri 
ny than any other method now apparent. At the last session of the Chieago Conference, the chairmar 
announced an opportunity for frank discussion of society rela. 
, ‘ = tions which it was hoped would bring all engineers into harmony. 
Relations with Congress The chairman of Engineering Council gave facts concerning 


° ' : . Couneil and the methods and limitations under which engineer 
order lo introduce Engineering ( ouneil to members ot Con- 35 | and th os 1od , hit on ndigs , mpl. eg 


s and to make known its purposes, the following letter has 
addressed to the chairman of twenty-eight committees ot 
House and Senate. Appreciative acknowledgments have been 

eived from a large number of them. 


ing soceties could become members. The discussion which fol- 
lowed gave clear indication that it was the desire of the delegates 
that some closer relation should be achieved. The remarks of 
W. H. Hoyt, delegate from the Minnesota Joint Engineering 
his is addressed to you on behalf of Engineering Council for the soard, conveyed the sentiments of those present as well as those 
, ot many others: 


Washington Office in charge of M. O. Leighton, Chairman, National Engineering Council has done wonderful work in the few years it 
Service Committee, McLachlen Building, 10th and G Streets. has been organized. They have shown to my mind simply the pos- 
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sibilities. ‘They Che appointment of 
their committees alone shows the enormous work that is to be 
and can be done, but | believe, gentlemen, that it will not be a success 
until that Council is organized in some way so that it may feel the 
effect directly from the individual member at home, just exactly in the 
same way that your representative sits up and takes notice when he 
gets a letter from home—that represents personal and local interest. 
How that can be brought about, 1 don’t know. It will be developed ; 
there is po question about that. The men that are at the head of this 
question now are men capable of producing those results, and I can 
t coming. As Mr. Channing has said, the question now is a live 
In my opinion, Council cannot be a success until it has a broader 
form of government, personal backing and support from the 
individual societies throughout the country which give it its life and 
also the general support and backing which it will be able to obtain 
when they have such control over such an organization. In regard to 
financial backing, I believe there will be 
all the finances necessary if it has the organization, shows the 
tion and has the direct and immediate initiative to take hold of that 
work and the will to do it. 


The National Budget 


A national budget system, which engineers have long regarded 


have merely opened up the field. 


done 


see 


one, 


more 


] 


no question at all of obtaining 


disposi 


as essential to the proper conduct of our fiseal affairs, is at las 


being seriously considered by Congress and seems likely to be 


adopted in some form. Several bills and joint resolutions have 
already been introduced but the measure which seems to attra 

the most attention is that introduced by Representative Good, 
Chairman of the House 
bill is not 
opposition to a budget system that has 


Committee on Appropriations. Thi 


origin ol the without its significance because some o! 


the strongest neretotore 
been de veloped in Coneress has come trom the members of this 
ymnportant committee. 

The Good bill provides for the creation of a Bureau of the 
Budget in the the President, to which full 


shal] be furnished by all Departments and other Governmental 


othee ol Intormation 


agence 


ies concerning powers, duties, financial transactions, busi 
This Bureau is authorized to make investiga 


ao 
ness methods, ete. 


tion of all provisions of law dealing in any way with the prepara- 
tion and transmission to Congress of estimates and other finan- 


cial data, in order to determine what changes should be made, to 


the end that all the requirements shall be brought in harmony 
with an alternative budget which the President is authorized to 


submit to Congress. The President is further authorized to sub 


mit his recommendations as to how the needs of the Government 


should be met, and sueh further data regarding the financial 


affairs of the Government as he deems proper. 
The bill abolishes the offices of Comptroller of the 


and all the Auditors for the several Departments, and substi- 


lreasury 


tutes therefor an Aecounting Department, an establishment inde 
pendent of the Exeeutive Departments, under the direction of a 
newly created oflicer to be known as the “Comptroller General of 
the United States” whose powers shall comprise all those now 
conferred o1 and the 
Auditors and, in addition, the investigation of all matters relating 


the Comptroller of the Treasury several 
to the receipt or disbursement of publie funds. 


There is also created a joint committee of Congress to be 
known as “Joint Committee on Receipts and Expenditures of the 
Government,” to consist of three members each of the Senate and 
House of Representatives, which shall 


methods and procedure relating to the receipts and expenditures 


investigate 


committee 


of the Government; recommend changes in laws and regulations, 
and accompany its recommendations by bill embodying same. 


Engineering Research 
The movement for Federal endowment of 
industrial research was revived early in the present Congress by 
the mtroduction of two bills into the Senate. The first, intro- 
duced by Senator Smith of Georgia, provides for the establish- 
ment of an engineering experiment station in each state, under 
the direction of and in connection with some university, engineer- 
ing school, or land-grant college. The state legislature of each 
state is authorized to designate the institution best equipped to 
conduct the work but wherever the land-grant college has facil- 
ities approximately equal to those of the other institutions of the 


engineering and 
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shall be 
made subject to the 
The sums of $30,000, $40,000 and $50,000 for the first, 


state, if designated. All designations of institutions are 
approval of the Secretary of Commerce. 

second 
and third fiseal years respectively, and thereafter $50,000 an 
nually, are appropriated to each state which by acts of its legis 


The 


ed to secure practical uniformity of methods 


lature assents to the provisions of this aet Secretary of 


Commerce 1s author 
work as shall be of importance from 


nal standpoint, but responsi 


by indicating such lines of 


a military, naval, industrial or nati 


bility for the 


experiment s ations, 


conduct of the researeh shall rest with the individual 


i 


Unitorm standards of researeh are further 


5 ] 
aK 


provided tor by y each experiment station a depository ot 
the Department of Commerce and the Bureau of Standards, and 
the work of each station shall conform to the standards estab 
lished by the U. S. Government. 

Che praetieal ditliculty with the Smith b is tha leaves 
open the question which has heretotore made it impossible to 
inte on any bill, namely, that the selection of the institution 


to recelve the endowment Is oe to debate. and it will l 


manv .ases depend on the intluence each one may be 


muster in a state legislature. It opens up again the old « tes 


between the state universities and the land-grant colleges by pr 
viding that the latter shall be selected if their facilities tor eon 
ducting the work are equivalent to those of other institutions 
the state. This again is a question leading to endless debate 

The second or Gronna bill sets up the Seeretary of Commere 
and the National Research Council as a “National Board on EF 
gineering and Industrial Research” which shall appoint in eae) 
state and territory a state resear board to consist of five engi 
neers or selentists which shall have immediate supervision over 
the conduct of engineering and industrial resear Each stat 
board shall utilize such laboratories, equipment and individuals 
is mav be available in connection with any institution of learni 
within the state or territory, but before authorizing any invest 
gations report shall be made to the Secretary of Commerce ar 
iuthoritv to proceed shall be seeured from the national board 


The sum of $15,000 per annum is provided for expenditure 


each state for the purposes aforesaid. 


No statement ean yet be made as to probabilities, but it is to b 
hoped that, in consideration of the matter that will soon take 
place, some opportunity will be afforded to present the rea 
merits. 


War Minerals Relief Commission 
In MecHANICAL ENGINEER 


vas made of the 


ING tor May (p. 489) announeement 


appointment of a commission to r ew 


claims ol! produce rs ol manganese, chrome, pyr tes and tungste! 


who in their efforts to meet Government requirements during 


war met with heavy losses. One thousand two hundred and 


eighty-seven claims with a total of over $18,000,000, were fil 


», when the Ac 


with the Commission prior to midnight, June 2, 


specified that the docket closed. An investigation, however, show 
that a 


duction, and the Commission believes that this reduction will pel 


large number of the claims are subject to a material r 


mit the payment of all claims out of the $8,000,000, whieh w: 


made available for this purpose. 
The Commission is now making up a tour of mining ecentet 
have been scheduled, and it is believed tl 


at which hearings 


the conduct of these hearings will require about three mont! 
difficult 


The most important, perhaps, is the ir 


The Commission contemplates numerous 


administering the law. 


probl ms 


terpretation of the “ request or demand ” of a Government agen 
which induced the claimant to undertake his venture. Importa: 


claims from various parts of the country and from the pr 
ducers of different metals will before the Commissi: 
makes its interpretation of this feature of the law. Since it 


generally understood that this legislation was for the purpose o! 


be heard 


discharging moral obligations on the part of the Government, 
is anticipated that the Commission will admit all elaims in whi: 
it is shown that the claimant was responding to the general Gov 
ernment policy of stimulation. 














NEWS OF THE ENGINEERING SOCIETIES 


Reports of Meetings of Taylor Society, Heating and Ventilating Engineers, National Electric L 





oht 


Association, Lron and Steel Institute, Engineering Society of Western Massachusetts, ete 


Taylor Society Changes made in the constitution wer low inior 


bers are give é oO VO L ne ip 
I | ( ( recent meeting of the Taylor So led “ eandidate : : provided wl eauil ons 
‘ ai ¢ end 5 a vilies, particular! One ( 0 ear educ oO i 1 reco ‘ ‘ of 
( ! Loralion oO 1 recognized cente ‘ nlo DI ‘ experience " e CO ed, 
\ el cle} ¢ managemeé ‘ : ) report on questions ‘ . 1 co ’ 
dre ot « concerning the appli . a dk a , yard — ' , 
{ p tie! Ihe coor lial ) rr’ ‘ 
el thi OV e pubheation of bullet , Dr. F. H. Newe } yu ( ring 
Chee ‘ nformatio he « Colle of Encineeri: f | ales ” 
( ) re NaGUSLTLAL ASSOC Ol ( f ( " ‘ ssoe1atio ) F 1G19 wo Dy \ a 
( cit ‘ ind art o manaven ( ) her ) thi \r Pre y Son ‘ i ] | ine y | \ eT) 
( ons aeterl ne ne t eal “neiet oO Mee , ey y ; We ey SOCK of 
( em d prepal | amas ane =p minenli Envineering 
‘ ‘ mpathy and e I ) (‘oune 
pic m of the be rineip 
( ) Lt foc oO ectiile ) I . . ° ° . . . 
at | Society of Heating and Ventilating Engineers 
private and public servic Among the various interesting committee reports presented 
~ ef l ito! were aaoy ead tf }) UI i ( Semi I lal if nye ‘ \ ( > \ ri iLlnY’ 
of 1 er » so as to inelude all who are ser ‘ Ventil keneineers ‘ n P re. June 10 ? that 
management. The affairs of tl M the Committe Coopera S. Navy Department 
charge of Dr. H. S. Person who s worthy of special mention on a f e resear der- 
Managing Direct [he temporary New York headq ——- tafeeen teen Shon ¢ nittee in connection with the heating, ventilating 
eu are in the Engineering Societies Bu ng preLee and imidity r 4 vattleships nd submarine ihe present 
i 1 | \) eCrical society of Mee al leal I) I ( tem ol eating sub arine — | ele Trieéity i Pre ire isual V 
x electric f ru wo i ) ‘ and 
; - ° ° the other <o amperes Wi a oltage arying trom 1iU Liv. 
National Fire Protection Association se pee Tapers pions ween @ ctowage batiece. Tha: ttee. 
' ote bis CO , observanes hy +} 1) rye A eI estiga 4 c aracte Sil ( ther s ems QZ, 
as oO i ' da hot pl \ ely une he t} y 1) Su as combus on ¢ SINOKeC IE > } { I compu ren 
; a rvation of our na d oxygen, combustion of ac ene and oxyge1 1 storage of 
ial = Guee emeeenanes vas the impor : : eat in water and steal y reached nelusi the 
itio opted b National Fire Protection A ) syste! eating by storage « : iter ca e advat 1S- 
ell ‘ hird 9 meet , i) i) \I \ sli 1Lea Oo! ie I cy Pe | ( | cy I l er 
. 2 Suitable capacity Die \ standing essu ipout 
In its warfare he needless sacrifice o 300 lb. abs. per sq. in. could be installed in such a manner as to 
eT } 4 “ sociation advocated the enactment of o1 itilize the beat of the gases discharged Dy the engines when these 
Ne : spon ¢ ens who disrecare are in operation. Such a boiler, containing about 3153 Ib. of 
ers the eost of extinguishing preventable fires, and a mor water, would store, they claim, about 1,135,000 B.t.u. which is 
ral le reco mm oO he eomunns law prineiple of p nal equivalent to the number of heat units given out in 24 hours by the 
for damave resultine from fires due to carelessness 01 1x electric heaters usually installed in a submarine boat. Witl 
ect. Other measures reeor mended inel ided the adontior r\ ul assumed total weight o HOOU lb tor the be ile r and Lie water 
rd of Fire Underwriters; a wider general use of the automat by a storage-battery equipment of equal heat-carrying capaci'y. 
nkler as a fire-extinguishing agent. of the fire-division wa Some of the professional papers presented were: Classroom 
d of the life-saving exit facility; and the exclusive use of slow Ventilation, by Konrad Meier; Heating and Ventilating the 
rning motion-picture films, with national, provincial, state and Standard School House, by J. D. Cassell; Utilization of Sprinkler- 
legislation to prevent the continued manufacture and distribu System Piping for Heating, by A. W. Moulder; Heating and 
ot material having the hazardous properties ol! the run-cotton Ventilati “4 Systems at the Ur ted States Gover! ment’s sl Keless 


now commonly emploved. Powder Plant, at Nitro, W. Va.. by G. W. Hubbard: Capacities 
Reducing Valves for Steam-Heating Systems, by James A. 

, Donnelly; and Cracking of Cast-Iron Sectional Hot-Water 

American Association of Engineers Boil rs, by C. R. Honiball. 


a 


Llvie, social and legal problems affecting engineers were dls 


t e fit 1 : nti ’ the American Associa- T : . ; : ; ° 4s 
t the fifth annual convention. of the American Assoc National Electric Light Association 
n of Engineers in Chicago, May 12 and 13. Of special im- 


“Ca al 

rtanee was the report of the Compensation Committee of th "he National Electric Light Association held its annual conven- 
eago Chapter, which contained detailed salary schedules sub tion at Atlantie City, N. J., during the week beginning May 19 
tted by the chapter to the national body with the suggestion that Municipal ownership, conservation of power resources and lamp 

they utilize the data presented in a nation-wide and comprehensive production were the subjects discussed at the general sessions, the 

study and seek to formulate a comprehensive schedule. This questions of prime movers, oil switches, underground construction 

recommendation was approved by the convention, and the associa- and overhead lines being taken up at the technical sessions. 

tion is preparing to proceed with the work. George Otis Smith, Director of the United States Geological 


Or 
050 
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Survey, called attention to the difference in man power required 
by a steam plant and a hydroelectric plant, and cited the case 
ot the Alabama Power Company, where the ratio was 84 to 1. 
The report of the lamp committee showed the total sales of inean- 
descent lamps for domestic purposes, excluding miniatures, dur- 
ing 1918, to be 186,000,000, of which nearly 90 per cent were 
tungsten-filament lamps and the remainder carbon and 
The production of stated, 


‘ vem.” 


gem lamps, it was has now been 
discontinued. 

The committee on prime movers discussed in their report various 
phases of the problem of selecting turbines with proper regard 
to the size of the system as a whole, and ineluded information as 
to the operating records of large-sized turbines, together with 
statements submitted by manufacturers reviewing progress during 
the past year. The development of power-station auxiliaries was 
treated at length and a wider use of boiler- and turbine-room in 
struments was recommended. Improvements in general design ot 
hydroelectric installations were enumerated and the record of 
progress was noted. 

The 


particularly the control of fires in generators, some special phases 


report of the committee on electrical apparatus covered 


of switchboard and transformer practice, substations with special 
reference to outdoor substations and automatie substations, power 
factor correction, and apparatus for special fields, including elee 
tric furnaces, welding and the mining field. 


In reterence committee on this 


to underground distribution, the 


subject reported that a marked change had oceurred in the load 
curve of central-station companies due to their taking on larg 
blocks of load to serve industries working on a 24-hour basis 


The result of thus obliging all elasses of equipme nt to operate at 


a higher load factor than before, the committee asserte d, has been 


an unusually large number of cable failures, with the resulting 


necessity for careful attention to the matter of rating cable 


capacities, 


American Iron and Steel Institute 


Optimism over the outlook in the iron and steel trades was ex- 
the 
fifteenth general meeting of the American Iron and Steel Institute, 
held in New York on May 23. 


Following 


pressed by Judge Elbert H. Gary in his opening address at 


technical 
In a paper entitled Electrically-Heated Soak- 
ing Pits and Heating Furnaces, T. F. Baily, president of the Elee- 
tric Furnace Co., Alliance, Ohio, considered the 


Judge Gary’s address several papers of 
interest were read. 
electric soaking 
pit for hot ingots as perhaps the most promising development of 
Admitting that under 
ordinary circumstances when heating cold ingots electric pits 


the electric furnace to the steel maker. 


could not compete in fuel economy with fuel-fired pits, he ob- 
served, however, that in the larger mills, when running at full 
capacity, features such as lack of uniformity in temperature of 
the heated ingot, excessive oxidation of the ingot and the like were 
often such as to quite outweigh the item of mere fuel. He said 
that the time was not far distant when substantially all modern 
mills rolling hot ingots would use electric pits for this part of 
steel-mill operation. 

In a paper on the Present Status of Non-Metallic Impurities 
in Steel, Henry D. Hibbard, consulting engineer, Plainfield, N. J 
discussed the occurrence and composition of solid non-metallic 
impurities or “sonims,” and made reference to the experimental 
research so far completed by the committee on the elimination of 
sonims in steel instituted by the National Research Council, of 
which he is the chairman. In order to make 
clean of sonims as practicable, the following rules were recom- 
mended : 

1 Have the unfinished steel as free from oxides as possible at 
the end to diminish the work for the final additions to do and the 
quantity of sonims to be made by holding it without ore additions 
and with ample carbon and manganese in the bath. The manner 
and rate of boiling and the fracture of a slag sample will tell the 
furnaceman how his bath is in this respect. The “boil” must not 
be vigorous fér the percentage of carbon in the metal. 

2 Time must be allowed to elapse after the addition of the 


“? 


steel as 
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manganese for the sonims to be precipitated, or changed chem- 
ically as already noted, then to collect into globules or drops, and 
then to float to the top. 
helps materially this gathering of sonims into drops of floatable 


Probably moderate agitation or stirring 


S1Ze. 
Methods otf 
A. Mohr, 


Carnegie Steel [_A4.. 


Other notable papers of technical interest were: 
Charging Raw Materials into the Blast Furnace, by J 
Superintendent, Blast 
Rankin, Pa.; Standardization of Shipbuilding Materials, by F. T. 
Llewellyn, Federal Shipbuilding Co., Kearney, N. J., and Chicka- 
saw Shipbuilding Co., Mobile, Ala.; and Notes on Open-Hearth 
Practice, by H. M. Howe, professor emeritus, Columbia Uni- 
versity, Bedford Hills, N. Y. 


Currie Furnaces, 


International Railway Fuel Association 


Aspects of the fuel-eonservation problem, both trom the me 





chanical and operating standpoints, were extensively discussed 

, . sae 
at the eleventh annual meeting of the International Railway Fuel 
Association, which convened on May 19 in Chicago. 

President a. kh. Pyle arew a pertinent COMpALTISO! betwee 
service given by the railroads during the war and that whu vO 
be expected ot The during the reconstruction eT oO 
the increase in the cost of operation, he said, it 1s necessary to 
eliminate waste wherever 1 appears \ S hy 
that prac tically every done to save coal has a beneli 
on all other angles of railroad operation 

The Committee on Pulverized Fuel reported that e An 
railroads—the Atchison, Topeka & S Fe, ( »& N 
western, Delaware & Hudso Misse IKKansas & Texas, 
New York Central—have suecesstully operated during test pet 
individual locomotives equ pped tor and bun mLiVvel 
The report quotes from some ot the swers re ly ‘ 
mittee to therr request tor information on re 
the tests made on locomotives The following re not 
stances: 

a A earefully conducted test between two engines of the same aq 
one burning pulverized coal and the other hand-fired, sh: 
saving of 23 per cent in fuel burned could be id burning 
ized coal. The main difficulties encountered the slagging 
of the flue sheet and burning out of the brick arel The fort 
largely overcome by an air jet to blow off the slag wimulat 
A number of burner srrangements were tried, t it 
possible to overcome the rapid burning out of the rick arch and 
cost of replacing the arch brick practically equaled the saving 
fuel. The delay to locomotives in replacing arel rick was . 
de« ided drawback. 

A comparison of total costs of hand firing versus pulverized | 
firing on the locomotives tested, which included cost of pulverizing, 
cost of handling, cost of arch manufacture. interest and depre t 
showed the hand firing to be most economical In fairness to 
pulverized coal, however, it was thought possihle to design 
box that would eliminate such troubles as burning out of the brick 
arch and show an advantage in favor of the pulverized coal. 

b Burning pulverized fuel was very satisfactory: had all the 
steam that was wanted with splendid control all tae time, burning 
60 per cent anthracite and 40 per cent bituminous, the bituminous 
being necessary to increase the volatile The question of econon 


poor or by-product ceal can 


absorb charges, 


is quite another thing and unless a 


purchased at a price that will carrying operatic 


etc., of a pulverizing plant and not exceed the price of a satisfactor 
lump coal, it should be given careful thought. There is no saving 
in the quantity of fuel used when pulverized, in fact, the difference 


is in favor of the lump coal. Pulverizing costs between 45 cents and 


DO cents per ton. 

From these and other answers received from pulverized-fuel 
installations operating on stationary engines, the Committee co: 
cluded that “ the experimental work done and tests made, althoug 
still incomplete, have demonstrated the apparent soundness ot 
the principle of burning coal in a finely divided form of susper 
sion,” but that “there are some things about pulverized coal ” th 
Committee “are not satisfied with.” They observe, for instance. 
that “it has not been clearly established that coal ground to tli 
extreme fineness and dried to the extent recommended by most ot 
the supporters of pulverized coal best meets the conditions of the 
practical user operating under widely diversified conditions,” and 
that “the tendency of explosion and spontaneous combustion ’ 
has not been eliminated entirely. 
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Engineering Society of Western Massachusetts 
Organizes 


The 


Society ol 


formed Engineering 
Hotel 


Was preceded by a“ 


organization meeting of the 
Western Massachusetts 
Springtield, on the evening of April 16. It 


lit wly 


was held at Kimball, 


dinner at which over 300 engineers representative of the various 

branches of the proltession were present. 
After dinner the called to 

Williamson of the 


history of the movement. 


meeting was order by George EK. 


organization committee who brietly recited the 
lhe constitution and by-laws proposed 
and drawn up by the organization committee were then 
unanimously adopted as written and the following officers 
elected: 

Charles L. Neweomb, Manager, Am.Soc.M.E., Manages 
Works, Worthington Pump and Machinery Corpora 


; ] 
lon, Holvoke. 


directors unanimously 
President 
Deane 
dents oy ees Chesney, Fellow A. LL. EF. EE. Manager 
Pittstic lel Works: nal 


General Electric d George k. \W al 
Mem.Am.Soe.M.k., Chiet Engineer, Strathmore Paper ¢ 
W oronoco 
Secretary- Treasurer Wintield J Ho Mi {ms \.1 
Ire rer, S el M. Green Co., Spi ‘ 
Director 1) llerbert ¢ | rso \I \ ( 
S | nk O. We M Am.S M.I 
] C. Rob s} KE. | | 
\ S ( ~ ~ MI. G \I 
M.I Spriu ( Bb. Alder | 
| ' to P 
Aw ‘ ‘ T ! ‘ ‘ 
mud i ! é PPT ehar ) 
brace engineer a ee he Amer < 
Mechani bt ers T houg well enoug 
» have Sou ms Co e present ind Pre ( 
- F a nA a} ‘ S 
Rice had . rapt ! Denver expres 
( | comp ents t he new sor It w 
re ‘ rece ol rom all tl i 
eties 
Prof. L. P. Breckinrik of Yale Univers ‘ 
roduc omplimentes he soeiety upon its ¢ I ry? 
rious branches of engineering into one loeal organi 
cting that in the future the national organizations wo 
wether In a great engineering body, and that it would then b 


ointed out that western Massachusetts had done the same tl! 

1919, 

William Speneer Murray, consulting engineer otf York, 
ind who electrified the New Haven Railroad and the Hoosae Tm 
el, spoke upon conservation and described a project he had beer 
leveloping for the Secretary of the Interior which involved larg: 
cale development of hydroelect ne power and electric power 


New 


he pit mouth and the installation of a super-power distributing 
Washington to Mr. Murray submitted data 
ipon the enormous consequent saving in coal and reduction of 


ne from Soston. 
ower cost in the region served by the proposed super-power line, 
nd showed the gathering of engineers the entire feasibility of 
Secretary Lane’s plan. 

Dr. George Otis Smith, director of United States Geological 
survey, followed Mr. Murray and furnished valuable data relating 
) the proposed super-power line, amplifying, substantiating, and 
irther explaining his statements. 

The meeting then adjourned with many additional applications 
or membership. 

The objects of the society as stated in the constitution are 
‘The professional improvement of its members; the advancement 
of the arts and sciences connected with the various branches of 
ngineering; the promotion of civie righteousness and truth and 
the participation in affairs of an engineering nature which affect 


ENGINEERING tniZ 





the interest of the public.” Headquarters will be in Springtie 


and regular meetings will be held in the various cities and com 
munities of western Massachusetts. 

Che early history of the Engineering Society of Western Mass 
achuseits realy dates back to some two or three eul wo, Whe! 
it Was proposed to organize a local section ot The \meriear 
Society of Mechanical Engineers in Springtield and viecinit he 


matter was taken up again this year when Calvin W. Rice, Seere 
tary of the A. S. M. E., and William G. Starkweather, Cha an 
of its Boston Section, conterred at the Hotel Kimball with Messrs. 
George E. W iamson, William J. A. London. C. W. Burges. and 
Wintield E. Holme After thoroughly canvassing the 
tion Mr. Rice suggested that a regional « eering Y , 
formed that would appeal to and embrace not on] ’ 
el neers bul engineers ol | branches 

Ss pre mia eormmiuttes ) mur ( 

‘ ‘ i vl WW ~ i I ! i 














G. FE. WInniaMson W. KE. Hor 
Vice-President Secreta Trea 
(OFFICERS OF THE FE-NGINEERIN SocieTy oF WES 

MASSACHUSETTS 


should be Thereupon twenty other local engineers 
] ] 


were asked to participate i 


Inaugurated. 

che mists, 
which 

February 17, the 


architects, and ference 


1919. Ata 


ceommiuttee 


a cor 


on the subject, was done January 21, later 


meeting, on organization completed 


much of its preliminary work and made arrangements for the 
inttial meeting on April 16. 


Colorado Engineering Council 


At a specially arranged meeting of the Colorado sections of the 
founder engineering societies and other local scientifie organiza 
tions, held at Denver on May 16, the final form of the constitution 
of an association to be known as the Colorado Engineering Council 
was discussed and adopted. The purpose of this council is to 
coordinate the work of various technical, scientific and engineering 
organizations, to promote the welfare and professional standing 
of their members, and to foster a more general recognition of the 
engineer in matters. All local scientific 
eligible for membership in the Council. 


Civie associations are 





PROPOSED REORGANIZATION 


OF 


THE AMERICAN ENGINEERING 


STANDARDS COMMITTEE 


Toth 


tormulation ot 


present time many bodies are engaged in the 


standards. 


There is no uniformity in the 


rules tor such procedure in the different organizations; 
in some cases the committees engaged in the work are not fully 
representative, and in a considerable proportion of cases they 
do not consult all the allied interests. The presel custom re 
sults in a considerable duplication of work, and there are i 
some fields several * standards ” proposed lor the same thing 
that differ from each other only shghtly and that often in ww. 


important details. It is very much more dillicult 


ment belWeen proposers ol overlapping standards «alter they 


have been published Lohan would be to get the proposers to 
agree belore they had 


The An 
Mining 


American Lust 


ot Mechanical 


' committed themselves publicly. 
erican Society of Civil Kneineers, Liit 
Engineers, The American Society 


Institute ot 


tule Ol 
Engineers, the A 


meri¢an Electrical Engineers, and 
the American Society tor Testing Materials, app ed a €ol 


advisability of codperating in engineering 
American E 


Standards Committee was formed, with a membership 


Lo consider the 


Standardizanon, upon Whose recommendation thie 


Yineecring 


representatives ol the five sogileties mentioned. 


consisting Ol 


The American Engineering Standards Committee has held a 
series Ol meetings Lor the purpose ol revising the cons 
and the iohowing communication containing the propos el 
stitution 1s being sent to members ot the Couneil ot The Am« 
ican Society of Mechanical Engineers and to the governing 
boards of the other lk ounder societies Which Were instrumental 


in organizing the American Engineering Standards Committee. 


To TH! 


COUNCIL OI 


THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
Gent nen: 

At a regularly called meeting of the American Engineering Standards 
Committee held on May 17, 1919, a proposed revision of its constitu 
tion was approved by the committee. In submitting this revised con- 
stitution to your board for its approval, we desire to give the reasons 
and to offer some explanations for the proposed changes in the present 
constitution of this committee. 
after its formal organization on October 19, 1918, the com 
mittee began its work under the present constitution. But it became 
evident immediately that some organizations and societies were not 
willing to codperate under the existing form of organization. ‘This 
feeling was also expfessed very freely and positively at a conference 
held in Washington on January 15, 1919. On this date representa- 
tives of more than one hundred organizations, including federal, state 
and municipal boards, who are interested, in the formulation of safety 
codes, met to consider how they might codperate to develop these codes 
in an efficient and generally satisfactory manner. ‘The objects of the 
five societies in organizing the American Engineering Standards Com- 
mittee and the committee’s method of procedure were very fully and 
carefully presented to this conference. ‘The discussion which followed, 
however, indicated a feeling, especially among national 
organizations which have for some years been developing safety codes, 
that the present method of selecting representatives to this committee 
is not broad enough to permit them to codperate completely. 

Following this Washington conference a number of meetings and 
conferences between the American Engineering Standards Committee 
and other organizations interested in the development of standards 
were held. ‘These meetings have convinced this committee that, if its 
work is to receive nation-wide, general, and immediate acceptance, 
some changes in its constitution are necessary. 

The most important of these is contained in Sections 8 and 9. They 
state that the proposed Association starting with a membership con- 
sisting of representatives of the five Founder Societies and Govern- 
ment Departments may add representatives from other organizations 
or groups of organizations. To permit this enlarged committee or as- 
sociation to function easily. Article V provides for a Board of Direc- 
tors of twelve members of the Association. 

It should be stated here, however, that the objects for which the 
committee was originally organized, though restated in the proposed 
new constitution, are exactly the same. We desire especially to call 
your attention to Section 4. This is a definite declaration of the 
Association’s policy of non-interference with the absolute autonomy 
of any group engaged in the development of a standard. The failure 
to recognize this is responsible for much of the misunderstanding and 
fear of interference that has found expression in the technical press, 
and even by well-meaning, but misinformed members of already affili- 
ated organizations. 


Soon 


some large 


how 


VII on the 


uncertain terms What has always been the 


Article 
Stutes ln he 
instrumental in the ol 
eutirely optional on the 
tion on the new Asso 
those 


fineerlhyg 


* Development and Approval of Standards 
intent ol those 
ganization of the Committee, viz., it will be 


part of the organizations having representa 
lation, to standards and 
future for the approval of the American En 


But it is hoped that as the 


submit their eXisting 


deve loy ed in the 
Standards Association. 





ciation develops and its policies become well understood, the advan 
tages of this approval will become so apparent that all societies and 
organizations producing standards will desire to submit their standards 
for approval. ‘This article of the revised constitution further provides 
that full credit and cognition for its work in producing a standard 
will be given to the sponsor society or o nization producing it nd 
he standard will be known by the name assigned to it by ul ) 
Societys 

Trusting that you will consider carefully, and t J prov st 

* Constitution, we remain 


Very respectfully, 
INGINEERING STANDARDS 
GEORGE ¢ 


("OM MITTEE, 
STONE, 


AMERICAN 


PROPOSED CHANGES IN THE CONSTI \MERICAN 


ENGINEERING STANDARDS 


PION OF THLE 


COMMITTE! 


The Constitution of the American Engineering Standards C¢ it 
tee shall be changed to read as follow 
ARTICLE | NAMI 

Ss | The 1 e 4 this association shall be the Amer n ki 
gine y st I \ itor herel te efe ed t " t \ 


The objects of the Association shall be 

Sec. 2. To unify and simplify the methods of arriving at engine 
ing standards, to secure codperation between 1 ous orgal tions 
and to prevent duplication of standardization work ; 

Sec. 3. To promulgate rules for the development and approval of 
standards ; 

See. 4. To receive and pass upon recommendations for standards 
submitted as provided in the Rules of Procedure, but not to initiate 
define, nor develop the details of any particular standard 

See. 5. To act as a means of intercommunicatior veen orgal i 
tions and individuals interested in the problems of standardizatior 

See. 6. To give an international status to American engineering 


standards. 


See. similar organizations in other countries 


rl lo coOperate with 


and to promote international standardization. 


MEMBERSHIP 
Association 
representatives from the American 
American Institute of Mining and Metallurgical Engineers, 
American Society of Mechanical Engineers, the American Institute of 
Electrical Engineers, the American Society for Testing Materials, the 
Government Departments of War, Navy, and and from 
each of such other organizations or gro Ips ol organizations as may be 
Association shall 
members. Each 


ARTICLE III. 
Sec. S. The than three 


engineers, the 


shall be 


composed of not more 
Society of Civil 


Commerce, 


approved as hereinafter provided. The vote of the 
lie with these who shall be termed 
member shall have one vote. 

Sec. 9. The Association upon a 
organization or organizations to join in its work. 
of the Association shall be by letter ballot. 

Sec. 10. Any organization or group of organizations desiring repre 
sentation in the Association shall make formal application therefor in 
writing, setting forth the standardization interests and 
activities and the number of its members. This application shall be 
considered at the next regular meeting of the Board of Directors end, 


representatives, 


vote, invite any 


This vote 


may, majority 


group of 


scope of its 


upon a majority vote, shall be submitted to the Association. The 
Association shall vote on the application by letter ballot which shall 
be drawn upon the recommendations of the Board of Directors and 


shall state whether two. or three representatives are recom 
mended. Upon a majority vote of the Association the organization 
or group of making application shall be requested to 
appoint representatives not exceeding the specified number, 
become members of the Association after properly qualifying. 

Sec. 11. The number of representatives any organization or group 
of organizations is requested to appoint shall be determined by such 
considerations as: the volume, character, and importance of its 
standardization work, if any, together with its standing and total 
membership. 

See. 12. Any organization or group of organizations appointing 
representatives to the Association shall agree to assume the financial 
obligations herein set forth and to abide by the Constitution, By-Laws, 
and Rules of the Association. In the case of members appointed by 
the Government, State or Municipal departments or bureaus, it is 


one, 


organizations 
who shall 
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ARTICLE VII DEVELOPMENT AND APPROVAL oO} STANDARDS pointed seeons eutenant at West Point on June 12. 1SS80, and 

Sec. 30. The Association shal] formulate rules under which co! lat j 

bikie ts deeahe dimeieie ahat 6, scaiiinain se pele IS late exper en as nstruete n <« i and military er I I 

Sec. 31. The Association shall receive and pass upon recommenda ing in the United States Military \cademy, Mr. Sa index on 
tions for standards which may be submitted by inv competent body cluded with the following unpressive remarks : 

Sec. 32. Any proposed standard approved by the Association shall 
be known as a “ Recommended Practice of the American Engines ring It has been said that fame comes to a mat who is thinking about 
Standards Association,” or as a “ Tentative Standard of the American something else. The chief difference, it seems to me, between common 
Engineering Standards Association,” and when in the opinion of this men and big men is in the sense of self-effacement When a man 
Association it has proved its suitability, it shall be known as a thinks of himself in his actions in life, he forgets the things that n ake 
“Standard of the American Engineering Standards Association.” In men great. A thing done for the sake of self glory or self-profit is 
‘very case publication shall bear the title 


assigned to the standard only half done: it is only half-baked. It 
Dy 


bears the savor of unt 
of the Sponsor followed fruit or the taint of decay A thing to be 


the Sponsor organization and the name 


well done must be well dons 
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and nothing is done well that does not carry with it the spirit of self- 
sacrifice in the material or human interests of others. 

And so, in giving this token of our esteem tonight to General 
Goethals, do we honor the man as well as the engineer. We pay this 
tribute of our admiration and our tears to a great public servant, 
who, through a long period of inextinguishable devotion to public duty, 
a period of hard labor, has risen, rung by rung, up the ladder of St. 
Augustine. 

‘For the heights by great men reached and kept 
Were not attained by sudden flight: 

But they, while their companions slept, 
Were toiling upward on the night.” 


Hon. Henry L, 


period ot 


I 


Stimson, Secertary of War for a considerable 
which 
part as follows: 


time during the ¢anal was under construction, 


spoke in 


The time when I 
period of my service, 


began to have duties in regard to the canal, the 
covered the years 1911 and 1912. At that time 
the work was in full swing. at its maximum capacity. The long 
uubles which had marked the beginning had been over 


de ays and tre 


come, The long discussion over the different types of canal, whether 
it should be a sea-level or a lock canal, had been settled before by the 

characteristic decision of Mr. Roosevelt The dreaded scourge of the 
vellow fever, which had caused many delays in the early years, bad 
been banished forever by the work of Colonel Gorgas and the Medica 

, The ganization of the working forces had been perfected, 
n giant ery was there and in ill swing 

Of course, there were many problems meeting the ¢ Eengit 

every 3s It, nevert ess, the machine was then working at its 

t ra that ver, eUse ] I s t 
it that t s atl ther tim v the vork dey ed 
i ‘ el nd th I 

$3 t ‘ it events, t I \ t 
it nd the result tha Groet s 
and the ¢ il ther : ed througl t ‘ \ | 
ing the ss of his pers ity Phe l it I 
Xt sed t t is mpara hi t th I l 
of an ¢ litionary force in a foreign country: but 
a ison, because he came into contact witl s t 
personal \ vhich I have never seen exem] 

f ! itant division. 

Ambros Swasev, past-president ol The Ame} Ca society of 
Mechanical Engineers, in making the tormal presentation of the 
medal addressed General Goethals and said: 

Sir, Major-General George Washington Goethals. Build tl 
Panama Canal, we are gathered here to do honor to vou, and 
doing we honor ourselves and all those whom we represent 

In a time of peace you went to war with the elements; and 


the forces at your command you won for civilization one of the greatest 
victories of the 

Whenever your country has called, that high 
has been your a service you have loyally and 
wrought into all your achievements as a soldier; as an 
man, 

On behalf of the Board of Award I have the honor to 
the John Fritz Medal. 


In responding General Goethals paid a tribute to “others who 
with the 


age. 
standard of service 
faithfully 


engineer; as a 


response 


present to you 


should receive recognition and mention” in connection 
building of the Panama Canal, chef among them being the late 
Colonel Roosevelt, through whose “ persistent efforts . . . the 
necessary legislation, authorizing the construction of the canal, 
was due,” and who “had the far-sightedness and the courage, after 
convening an international board of engineers, to repudiate the 
recommendation of the majority, accept that of the minority and 
advocate to Congress the construction of a lock canal.” General 
Goethals recalled the work of the doctors “who exhibited the 
highest type of moral courage when they demonstrated the fact 
that the mosquito was the transmitter of yellow fever” and who 
“laid down the principles which ultimately resulted in the eradi- 
eation of yellow fever from the Canal Zone.” He also referred 
to “the vast number of engineers, employed in this country, who 
gave the best that was in them in designing the various forms 
of machinery which were used in the construction work, and, 
subsequently, machinery employed for the operating of the locks, 
the lighting of the canal, the handling of our coal, and the opera- 
tion of our dry-dock”; and to the 50,000 American workmen, 
every one of whom “ was imbued with the idea that the particular 
part of the work on which he was engaged was absolutely neces- 
sary” to the success of the undertaking, and without which the 
canal would have been a failure. 
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NECROLOGY 


CHARLES MILTON BALDWIN 


Charles M. Baldwin, Lieutenant in the United States Navy, died 
at sea on March 12, 1919. Lieutenant Baldwin was born on March 
26, ISTO, in Mt. Vernon, Tex., and attended the Southwestern Uni 
versity at Georgetown, Ile was formerly connected as 
with the Mallory, Red I) and Southern Pacitie 
ars, 1905 to 1915, he served in the United States 
machinist and later as warrant machinist, with a chief 
When the United States entered 


iffered his services and was comm 


assistant 
marine 
lines. 

Navy, first as 


enginee! 


kor twelve ve 


engineers unlimited ocean license. 
the war he again med a leu 
tenant in the Navy. He had also served in the Spanish-American 
War and in the Philippine and Mexican « 

Lieutenant 





ampaigns 


Baldwin was a member of the National Marine Een 


gineers’ Beneficial Associntion, and belonged to a number fraternal 
organizations. Hl came an associate-member of the Society in 1H 
LESTER WARREN COGSWELI 

Lest W. Cogswe s born in January, ISSO ‘ 
Mass. Ik . t as 
gl ited Mev s Iligh S 

l ISOS Mr. ¢ i 1 e1 L ry 

] | Sturtey . €o J l \l 

i st l 1} l t 0 
tl “ \I Regu ( I) I 
|’ \W\ ( ure t} I) ~ \i ( ‘ 
Ss Parget Gi ( Walw h M ing ¢ ( ¢ 
) Red ( e | ted I MM ( 
Bost 

I 16 Mr. Cogswe 
IX \l { I 

g I] 
‘ si t ‘ ou 1s 
M Cogs s it ¢ a) 7 
WILLIAM W. DINGEI 

Willia W. Ding is be n Janua » ISL, i l’a 
He was educated in the Maryland Institute and so uttend the 
School of Mechani Arts connected with the Institute 

kor thirty 4 s Mr. lingee was the p i int ent 
of a indr hin siness her h esigned, ilt I 
operated man chines for general and special pur ses lor many 
vears he was associated with the J. I. Case Threshing Co... Ra 
Wis is m sig d constructor, and while ith this 
cern was the inventor of many improvements for threshing machi: 


‘tired from active business in 
of his life were spent in Chicago where he died 


1919. He was one of the early members of the Society, having joined 


WALTER ERLENBKOTTER 


Walter Erlenkotter, vice-president of the Secaw Chemical Co 
[rvington, N. J., died on May 14, 1919. Mr. Erlenotte 
vn August 22. ISS7, in Hoboken, N. J. He received his early educa 
tion in the Hoboken Academy and was graduated from Stevens Il 
stitute of Technology in 1908S. He was 
J. G. White & Ce New York City, in the design and constructior 
of steam-engineering plants, ete., and later held the position of fuel 
engineering chemist in charge of the Central Testing Laboratory 
Bureau of Contract Supervision, New York City, where his work 
dealt with physical tests, sampling, coal analysis, the design of nev 
apparatus, etc. In the latter part of 1916 he became chief engineer 
for the Secaw Chemical Co. and was subsequently advanced to the 
vice-president. Mr. Erlenkotter became a junior men 
1912 and in 1916 was promoted to the grade 


was born 


formerly connected witl 


position of 
ber of the Society in 
of associate-member. 


JAMES J. FLYNN 
Flynn was born in April, 1893, in New York City. Hh 
public schools of the city and was graduated 
from the Mechanics’ Institute. In 1{)S he started work for th: 
Western Electric Co., taking their regular students’ course and 
spending six months in their manufacturing department. 

He was then transferred to the tool and gage-inspection depart 
ment where he was located for about five years; he was then placed 
on construction work of telephone equipment on the road. After 


James J. 
was educated in the 
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seven vears this concern, Mr. Flynn became associated in 115 turing Co. us master mechanic and engineer lor seve ‘ 
with the Remington Arms Bridgeport Works as assistant low Vas master mechanic for the Manomet Mills in New Bee Mas 
tension engineer. The following year he was made foreman inspector When he became associated with the Ik s Manufac g 
of the barrel department and in 191S he became chief Inspector of iso in New Bedford, as superintendent and architect 
ordnance for the U. S. Government in the same company About twelve years ago he opened a mill engineer ind litect’s 
Mr. Flynn became a junior member of the Society in 1917S ae office in New Bedford and proved highly successful in bis Ik 
died on February 11, 1919, was the designer some six or seven mills in New Bed 
great number of others throughout N: England hy 
onnected with this rk at the time of his deat} Ml +p) ig 
RICHARD HUMPHREY TUGHES Mr. Praray held a first-class Massachusetts gine Is 
Was a me iM tr tl Na mal Asso tl Cott M t 
Richard Hf. Hughes, vice-president and gen manag h and of a i o il ce ‘ 
Crescent Portland Cement C% Wampum, Pa., and a ‘ t Society in 1918 
Board of Directors of the Portland Cement (ss ition, « \ 
12, 1919 
Mr. Hug! vas born on September 16, 1862. in J (>) I] HENRY S. HAYWARD 
received | ition 1 the schools that if 
there |} enticeship in ra ad engineering Im 1S" ‘ lle Ss. 1 Li ‘ iis Ss. ON Rese 
connects th the VPortland Cement ¢ ten ue ] dev ‘ 2. ISTH ] ~. J LI Wm) 
deling tl | nt During the ]SHOS CLR y te St te l ft 
eration with Mr. W. B. Ruggles of tl Ruggles v y I 
( he had entire c} ge t the designing ar ilding ———e z 
i SOO} nt ar mn its « t It | ( I] 
M Ilughes be g t ! of ist] I \ ‘ ( 
Ls t ber t s I |’ r 
PHRODORE TH. GUIPTITING Me 
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| H. G yy | ‘ t ‘) 1) } rt 
\ 7 In. IS01 \\ . 
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J \ S | 
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I _ ( wg | 
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\l i] S vi" 
», A | 
Ml ge 4 \ CHARLES JAMES REILLY) 
Ir ‘ 
‘ ( J serg ( ( y I a ] 
‘ l Mills. B ‘7 I s IS 
\\ t | st Cr g y 
t ‘ er gy t \ 
t ‘; Serge t Re n Sey SS7 I S) 
< Ix LI ‘ ' wat hat 1 
te nt ) [hs vas gra ed gl ! 1M) ‘ enter rR 
Dirhe Il. 4; 11N t \) I] Poly Ir } he ‘ } B.S legre 
sig e-P \ ha " v neg PLA ] tl ‘ ears } ted 
Ih . J vith the L & Nashville R Lo Ky as 
g ‘ y < und as t ‘ nach st f tive-er v i t position is 
y t t nm he ntract ith the \ R T I] It l s in tl 
| oh 1G IS otive-power t vher e ! t er thres 
Lj ! (y thing ‘ i mk Societ il years, TeSIgT £ to eon tr t t I Ss livis f 
117 Val ft Int e Commerce ¢ ‘ 
al engineer hi vork dealt t t t yf 
hanical pr t iilr ls Im Ay 116 he S tant 
ERNEST G. MARBLE to the superinte tof the S ius Cement 4 Bay Ridg } 
where he was l at the t Tuly 1917 He 
Mrnest G. M until 91S. was gener . ks was sent to ( » (rar I! f tr neg | 118 
inager ¢ the A rican Engineering Co. VI! ed oon went to Fy . ( ny ©, 21st Engine 
May 6, 1919 Mr. Mart is born on Septe ‘ 1), ISTO. ir Sergeant Pts ‘ < t of t S ' 1910 
Methuen, Mass., and was graduated fro Pufts Colleg Be) 
Shortly after he il connected with the Otis Elevator ¢ is 
superintendent of nstruction of their Philadelphia ‘ks, and from AUGUST S. LINDEMANN 
LWT to 1912 was treasurer of the American Ship Windlass ¢ ith 
full charge of the manufacturing and financial interests t August S. Lindemar secret ! treas t M 
Mr. Marble became associated with the Ameri: in Eng g Co Waukesha B ( t f 1919 S 
1912, resigning in tl spring of 1991S bheeauss f j t He born in Milwauk Wis... n Jun IStig i] S graduated 
became a member of the Society in 1900. from the University Wisconsin in 1885 with the degr B.M.1 
and in 1SS7 received his ister’s degree in mechatr | engineering 
Ile served an i enticeship * machinist with Filer & Stowell] 
CHARLES W. PRARAY and with E. P. Allis & Co.. both firms in Milwaukes Ile was 
ployed in the drafting room of Flanders & Bottum for one year when 
Charles W. Praray was born on May 29. 1873, in Pawtucket. he became connected with the Pfister & Vogel Leather Co. as erect 
R. 1. and was edueated in the public schools of that cits He ing engineer. From 1889 to 1898 he was associated with J P. Lind 
served an apprenticeship in one of the local cotton mills and for ten mann, first as erecting engineer and later ] 


years was connected 


with 


the B. B. & R. Knight Cotton Manufac- of new stamping 


as designer an 
and metal-forming machins ry. 


onstructo 
His next position was 
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with the Milwaukee-Waukesha Brewing Co., as manager and general 
superintendent, designing and developing machinery used in bottling 
works. His advancement was rapid and at the time of his death he 
held the position of secretary-treasurer of the company. 


Mr. Lindemann became a member of the Society in 1913 


WILLIAM TRIMBLE WHBELER 


William T.. Wheeler, actively connected with the 
gineering Co. and the Diamond Carbonating Co., 
City, died on April 27, 1919. Mr. Wheeler was born on August 22 
ISG2, in Calais, Me., and was educated in the publi 
city and Pratt Institute, Brooklyn. 

kor the first twenty years of his life he 
with the Equitable Life Insurance Co., in charge of installing the 
elevator plants in their buil 


lrinity En 
both of New York 


that 


schools ol 


business Was associated 


steam, electrical and dings, both here 
and abroad Later he was connected with the New York Life In- 
surance Co., as chief engineer of their building in New York City, 
and still later in charge of the installation of the elevator, eleetri 

light and steam-heating plants for the Hl. O'Neil Co... New York 


Mr. Wheeler became a member of the Society in 1905 


ELIAS QUEREAU HORTON 

lias @. Horton, Lieutenant (j.g.), U. S. Naval 
fluenza-pneumonia on March 4, 1919. Lieutenant 
was born in Ossining, N. Y., on July 28, 1SS4. He 
iblic schools of New 


Force, 
llorton 
educated 


it serve 


was 


] York City, Stevens Preparatory School 
and Stevens Institute of ‘lech 
nology, from which § lk was 


graduated in 1905 
gree of M.E. 

Upon graduation he beca 
associated with the Otis Elevat: 
Co., New York, and gained hi 
shop experience in their factory 
at Yonkers. He was then trans 
ferred to the estimating depart 
ment and in 1908 he 
assistant chief 


with the de 


was made 
estimator. n 
1910 he was made assistant man 
ager in Oklahoma City, in 
charge of all sales in the state. 
His advancement was continu 
ous and rapid until, at the time 
of his enlistment in April 1917, 
he was in charge of the Washing 
ton office of the company. 

He enlisted in the Naval Re 
serve Force and was assigned to 
active duty as coxswain in New 
port, R. I. In June of that 
vear he was sent to Annapolis for 
special training, and at the ter 
mination of the course was com- 
missioned as ensign. Ile was ordered to duty on the U.S.S 
Carolina, where he S¢ rved 





KLIaAs Q, 


HIORTON 


Nouth 
as junior watch officer, division officer and 
communicating officer, respectively. He was then promoted to the 
rank of lieutenant (j.g.). Shortly before his death he 
to the Receiving Ship Philadelphia, where he was to have been dis 
charged and to have rejoined the staff of the Otis Elevator Co 
Lieutenant Horton member of the Sons of the 
Wars, the Sons of the Revolution and of a number of clubs 


was ordered 


was a Colonial 


He be- 





came a junior member of the Society in 1912. 
-ERSONALS 
I 4 h PF a» 

In these columns are inserted items concerning members of the So 


ciety and their professional activities. 
in the doings of their fellow-members, and the Society welcomes notes 
from members and conecrning members for insertion in this section 
ill communications of personal notes should be addressed to the NSecre 
tary, and items should be received by July 15 in order to appear in 
the August issue. 


Members are always interested 


CHANGES OF POSITION 

E. A. Hircncock has recently become connected with the Bailey 
Meter Company, of Cleveland, Ohio, as vice-president. He will super- 
vise the training of technical graduates for the company’s service 
and sales departments. During the past six years he has been asso- 
ciated with the E. W. Clark and Company Management Corporation, 
Columbus, Ohio, as advisory consulting and power sales engineer. 


G. A. TRUBE, formerly associated with the Westinghouse Air Brake 
Company, Pittsburgh, Pa., as expert manager, has become connected 
with Gaston, Williams and Wigmore, of New York. 
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Tut 


I’. W. TeeLe has assumed the duties of general manager of the 
Mexican Light and Power Company, Mexican ‘Tramways Company 
and allied interests at Mexico City, Mexico. He was, until recently, 
with the Southern Canada Ltd., Mon- 
treal, Canada, in the capacity of vice-president and managing director. 


associated Power Company, 


CLEVELAND C 
machine design, 


Sorer has resigned his position of instructor of 
Wentworth Institute, Boston, Mass., and has accepted 
the position of engineer with the Kent Machine Company, Kent, Ohio. 


IREDERICK C, FLADD'S name was inadvertently omitted from the 
119 issue of the Year Book. Mr. Fladd is connected with the Kb. W. 


if 
B Brooklyn, N. Y., in the capacity of traveling and 


liss Company, of 


consulting enginee! 


ARTHUR E. 


Railway, Light and Power 


son, formerly chief engineer, The Intermountain 
Denver, Colo., has assumed the 
position of general superintendent of The Grand Junction Electric, 
Gas and Manufacturing Company, and The Grand River Valley Rail 


Company, Grand Junction, Colo. 


Company, 


A. L. Rorerts, formerly designing engineer with the Bethlehem 


Steel Company, has been elected president of The Roberts Company, 


Philadelphia, consulting and contracting mechanical engineers, and 
V. KF. Signorelli, formerly secretary and treasurer of Southwark 
Foundry and Machine Company,, has been elected secretary and treas 
irer The company has recently been incorporated unde the laws 


of the State of Pennsylvania 


CHARLES E. BurRGoOoN has completed his work with the Air Nitrates 


Corporation, New York and Muscle Shoals, Ala., and has accepted 
the position of senior examiner in the cancellation department of the 
Kmergency Fleet Corporation, Philadelphia, Pa 

H, ©. C. ISENBERG has severed his connectio Wi W righ 


Brunswick, N. J is factory mar 


Martin Aircraft Corporation, New 

! 
ager, and has accepted the position of general manager of factories 
at LTlion, Syracuse and Bridgeport, Cont of the Remington Type 


writer Company. 


with the Wor 
number of years, has ass 


FRANK D. SHUMATE who has been 
and Machinery Corporation for a 
duties of vice-president and 
and Manufacturing Company, 
Mr. Shumate 


chinery 


sales manager of the Chalmer 


which has recently been org: 
and associates have purchased the entire pumpin 





business of the 


Canton-Hughes Pump Company, merging it 
with the Chalmers Manufacturing Company of Lima, Ohio, under 
the new name of the Chalmers Pump and M inulact ing « par 
with general offices and works at Lima. 

A. D. STANCLIFF has resigned as superintendent of the Western 
States Portland Cement Company, Independen Kar to accept a 


similar position with the Cuban Portland Cement Corporation 


Havana, Cuba. 


FRANK G. WHEELER, until recently connected w 


Printing Press and Manufacturing Company, Chicago, I as be 
ceme associated with the Chapman Engine Works, Marce Mi 
ANNOUNCEMENTS 
C. H. Stropparp has become consulting marine engines r the 


Heiner Boiler Company 


RAY 
opened offices in New York, to engage 
and engineer, specializing on mechanical 
tefore entering the patent field, Mr. Whitman was a member of the 
firm of Whitman and Whitman, mechanical and electrical 
of Chicago, and during the war was in shipbuilding 
Emergency Fleet Corporation on the Great Lakes. 


B. WuitMan, formerly engaged in patent work in Chicago, has 
In practice is a patent attorney 


and marine nventions 


engineers 


with the 


work 


HuGu Pattison has accepted a_ position 
Electric and Manufacturing Company, New 


with the 


York. 


Westinghous 


WARREN J[3. Hoop, since receiving his discharge as Captain 
Ordnance Department, has become connected with the 
department of the New York Shipbuilding Corporation, ¢ 


in the 
engineering 


‘amden, N. J 


P. C. SANGUINETTI has assumed the direction of the research de 
partment of L. Bamberger and Company, Newark, N. J. He wa 
affiliated, for several years, with Marwick, Mitchell, Peat and Cor 
pany, public accountants and industrial engineers, and until recent); 
was engaged in the cost accounting and production engineering fiel 
at various plants in the United States and Canada. 


LIEUT. COMMANDER JOHN L. Murnrie, U.S. N. R. F., formerly of th 
New York Edison Company, who has been released from active duty it 
the government service, and Captain Edward IF’. McCrossin, U.S.A 


announce the formation of a partnership under the firm name of 
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Mur 1 Company, with offices in N« Yor! Phe Col FRANK Hl. CLaAt ha I i 
duct a general engineering practice, specializing in engineering I d inspecting eng ind ill d ns 
celal and operating reports, valuations and gas and electr rate ises ind operatior ind ) iti ] r 
he ind pow t tir ! ( nd 
WILLIAM EF. WALSH has accepted the 7 n of rey y ite Mr. ¢ 
the Galena-Signal Oil ¢ with d te in C} ft I I; . & By Mad 
IAI Ww. \ NED I I enant, 7th U. S. Engine I APPOINTMENTS 
A. E. I has n « rged i rvi | 
with the Worthingt Pump and Machir ( { ( G 1 eng r - 
oO} it | i ‘ ngine ent ) - tor ‘ . \rms 
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Art Wrritter t} | rican Machir 7 t Mer 
ere re not 1 a A b wrap 
‘ g Wide \ Machine Sl Activit (; g . 
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1) ] } ft, MeG I] I ( ( ry \IA M I I R I 1] 
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Conte Drafting and Design, Patterns and I Kon 
_ op. Harder ne ane I's peril r Dri ing Machine, | ne La (rives ron n eT ¢ ne pon ( ( ( ‘ i 
the Milling Machine, Planer and Shaper, Tool Making, Die and re impor effects commor rib d 
, : _- : whenomer ' an - 
Press Wor (i . (it ait Born (real r Serew Ma € pi e ap ) ( r 
Shop loo App nee nd } xpedients } mpler prob vw ‘ i? e - 
A colleeti oft 1 oO r dealin with diffieu ol ransmissi01 ne ation of elect , | 
mael ( on 10 eompniied tre the periodical mer nec OF CO © instructio 
1 er ‘ ‘ abo ead oO Tac tate rene I erence 
. ITANDROOI I AY ENG! ( g | i) 
ne artlicte ) met t have been suecess ind are 
: , — rily | l t Desig ( I I 
iggestive to the machinist laced by similar dailheultie R Wi G. Hare d Edmu { £ | 
tirely re MeG v-H iit ( N Yo 1) 
( r'TING CENTRAL STATION CosTs Wavs by which Central Statior ' = : ; 
— tl i ‘ VSO pI l t ‘ S4 
Manage 0) ting Engineers and Sales Manage e Meeting 
Iligh ¢ Compiled by S. B. Williar Ij editi IP ane : , ’ 
hed let World, MeGraw-Hill Rook Co Ir ole s his handbook Is a compact volume, present ne ) ’ 
ing agents, New York. 1919. Cloth, 6 x 9 in., 322 py us. $2 form the information ordinarily required the ‘ ul ‘ 
practice of road design and construction, and is planned to meet 
’ _ “e19] _ f tho Vectri , } ac her ) at 1 . 
Che commercial editor o 1e | rical World ha re collected the requirements of both experienced and inexperienced road met 
the all Ss tmbuted ¢ that — =a hy oa wt . am . 
I material contributed to that journal during th a Ine In the present edition. approximately 350 pages of w material 
onths of the . es Le ~ ae nontwnl , -s 
I h Ol u war, explain 9 method adop a by Various central have been incorporated, eovering mountain-road lox ion ind 
tations. Economies in boiler and generating rooms, line con sg . 
- “iar : design, camp equipment, medical notes, photography, selected soil 
struction, distribution methods, substation practice, commercial } , 
: , and gravel treatment of moderate-trafltie road and the recent 
practice and administrative plans are discussed : 
development of hard-surface roads. 
Dia N 4 WA 0 : By en Ss ines The _— . 
ICIENT agg“ Y ae I Her y § a r} M Tne NoMon. By Horace G. Deming. Miles and Darris. ¢ aig 
ni i oO eV ork 910 ‘lo > ‘) } Of p ples ' P “ . . . »e 2 
maillar rk, WI. Cloth, 6 x 9 in., 709 pp., tal Ill. 1918. General edition, $1.60 postpaid ; Chemists edition, $1.60 
postpaid; Sugar Technologists’ edition, $1.60 pos 


$4.50. 


This volume is a description ol the progressive de elopment o 
liciency in the operation of the railway system in the United 
States, as compared with similar progress in other countries; for 
e use of students, railway employees and general readers. Rail 


vay operation as distinguished from administration is the subject 


The 


principle, that will multiply, di 


and extract square and eube roots, to four figures, wi 


of in four 


portable, 


error one part 


more accurate in man 


Nomon is a caleulating chart, 


or fl 


based on a new mathematical 


vide, square and cube numbers, 
th an average 


thousand. is cheap and 
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quicker than the ealeulating machine. A particular advantage is 
the ease with which it solves special formulas of complex types. 
Any function of a single variable, such as ax + b or aa + ba + ¢, 
may be multiplied or used as a divisor as if it were a simple 


variable. An instruction manual accompanies the chart. 


TRAINING FOR THE ELeEcTRIC RAILWAY BUSINESS. Written under 
the supervision of T. Ek. Mitten by B. B. Fairchild, Jr. J. B. 
Lippincott Co., Philadelphia, 1919. Cloth 5 x S in., 155 pp., 9 


pl.. 8 charts, $1.50 


Explains in non-technical language the business side of electric 
railroading, and gives an insight into the requirements, the op- 
portunities and the training involved in the several departments. 
The various engineering and transportation problems are taken 
up and the reeruiting and management of the 


army ol laborers 


needed thoroughly discussed. 
Tu! By Sumner 


Commons. 


rory LApor. 
John R. 


» x 8 in., 


AC with 


Tr RNOVER Ol I 
. ] New 


Introduction by 


atl i titril ys 
York, 1919. Cloth, 160 pp.. tables, S3. 


Contents: General Analvsis of the Turnover, the Cost of the 
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TRAUTWINE. The Civil Engineer's Pocket-Book. By John C. Traut- 


wine. Revised by John C. Trautwine, Jr., and John C. Traut 
wine, 3d. Twentieth edition. Trautwine Co., Philadelphia. 
1919. Flexible cloth, 4 x 7 in., 1528 pp., illus., tables, 86. 


The present volume represents the fourth extensive revision of 
this well-known work of reference since its original appearance in 
1872, and the first since the nineteenth edition as published in 
1909. 


preceding one. 


The present edition contains 271 more pages than the 
100 of material 
have been inserted, relating principally to matters connected with 


In its preparation about pages 
railways, on which subject about 250 pages of new matter have 
been added. Besides this inclusion of new data, the work has been 


revised and brought up to date throughout. 


Its 
First edition. 
Cloth, 6 x S in., 


MARINE INSURANCE. 
Winter. 
Tit), 


Practice 
Rook C'o.. 


Principles and 
MeGraw-Hill 


133 pp., $3.50 


In this treatise, the writer pre sents a thorough. simple eXposi 
tion On marine insurance; suited to the needs men 


of shippi 
merchants and others who require a general knowledge ot 
of lectures g New York University. 


ject. Based on a course iven at 


. PRACTICAL SHELL FORGIN« And e Tlastic Defo tior Steel 
rurnover, the Causes of the Turnover and Methods of Reducing ‘ and Its Heat Treatment. By ord On TS Longmat 
the Turnover. The author intends his volume as a comprehensive Green & | New York, 11. Cloth, 6 uv 27) | love 
study of methods of handling men, to supplement existing books en Sa TF tabten, FIC 
on works management. It is founded on personal experience in This volume, by an experienced British fore ster, 1 al 
large industrial plants, visits to factories, talks with emplovers tailed aceount of the processes of shell manufacture in whieh par 
and working men, schedules and questionnaires. As the study was ticular attention is given to the laws governing the plastie di 
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